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ABSTRACT 

The primary purpose of this investigation was to examine the effect 
of advance organizers and instructional objectives on learning from 
video-displayed science material. The interaction of the treatments 
with age, general cognitive ability and level of cognitive skill was 
also considered. 

An experimental population of 225 grade 7 General Science students, 
and an equal number of grade 11 Biology 20 students were involved in the 
study. The subjects were randomly assigned, within each class, to three 
treatment groups--advance organizer, instructional objectives and 
placebo. Students were given two minutes to read a 166-word written 
preinstructional strategy or a placebo. One or two days later, students 
received the same written material, viewed an ecology-oriented video- 
displayed material, and completed a 24-item multiple-choice criterion 
test. Two weeks later, they received an identical test. Students and 
teachers completed questionnaires that were designed to provide informa- 
tion concerning the extent to which the preinstructional strategies were 
utilized, and to provide additional information which could be used to 
explain the study results. 

The primary data anlysis was a four factor ANOVA with the fourth 
factor being a repeated measure. This analysis was performed on the 
following scores: total test, knowledge subtest, and high level cogni- 
tive (application, analysis, synthesis and evaluation) subtest. 

The three null hypotheses were rejected at the p< 0.01 level of 
significance. Instructional objectives performed best for all grade 7 
students irrespective of cognitive ability or level of cognitive task. 


Advance organizers facilitated the learning of grade 11 students who 
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were required to complete high-level skills, as well, they were success- 
fully employed by high ability grade 11 students, and to a lesser extent 
by low ability grade 11 students. Instructional objectives assisted 
notably the average grade 11 students and all senior students who were 
required to complete knowledge-level tasks. 

The study provided support for the attention-directing step of 
Gagne’s (1970, 1978) instructional theory, Rothkopf's (1971) theory of 
mathemagenic behavior, and Ausubel's (1963) theory of meaningful verbal 
learning. A strong support for the process of supplantation (Salomon, 
1979) was not established. It was concluded that preinstructional 
strategies could be effectively utilized to assist student learning from 
fixed-paced, fixed-sequenced media. However, the characteristics of the 
learner and the type of cognitive task must be considered. Based on the 
responses to the questionnaires, students and teachers appear to be 


willing to employ these written instructional aids. 
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CHAPTER I 
INTRODUCTION 

Educational technology is an applied science whose main concern is 
developing systematic ways of designing, delivering and evaluating the 
total process of learning and instruction. In order to do this effec- 
tively, it focusses on human learning and communication (Frase, 1975; 
Pietecher wl07 7 ACT 9 1977). tests “ane app ed@es ci ence mpecalscmenr 
attempts to translate into action the theoretical and empirical data 
gathered from different fields (Gagné, 1980). 

The field of instructional development is one of the areas in which 
educational technologists apply their knowledge and experience. 
According to the recent issues of Educational Communication and 
Technology Journal, Instructional Innovator, Educational Technology, 
Journal of Educational Psychology, and Canadian Journal of Educational 
Communication (formerly Media Message), the thrust of today's educa- 
tional technology research is no longer aimed at a series of comparisons 
of one medium to another (see Bovy, 1981; Torkelson, 1977). Rather, it 
1s now aimed at investigating: 1 )evha Ge medium ssl seesutvaDLer st ormea 
particular audience? 2) how to increase learning by using an instruc- 
tional media package that has been designed for a general audience? and 
3) the strategies required to develop cognitive skills. These questions 
lead educational technologists to a growing awareness of the need to 
consider a combination of learning theory and individual differences in 
the planning, designing and implementation of their media-based instruc- 
tional packages (Ausburn and Ausburn, 1978; Bovy, 1981; Allen, 1975; 
Clarks 1975; Gronbach and) Snow,< 19/7, Dis Westajl/5, Gagné, 1980; 


Salomon and Clark, 1977; Shapiro, 1975; Snow and Salomon, 1968; Rhetts, 


1974). 
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In recent years there has been an increase in the use of video- 
displayed learning material for classroom instruction as well as for 
distance education and industrial training. In order to make effective 
use (Of this instructional tool, —wesmust. find better ways) to design, 
deliver and evaluate its impact on learning and instruction (see Ives, 
O71 Sceitord, «10 Vos 

Perhaps learning and instructional theories can suggest how we can 
improve learning from video-displayed material (see Melton, 1968; Wager, 
1980). Learning theory is useful because it gives educational technolo- 
gists a systematic way to gain insight into the manner in which the 
student's cognitive structure acquires, stores and retrieves informa- 
tion. Instructional theory provides a sequence of external events which 
may assist the student to assimilate and accommodate new information, 
and to effectively respond to external stimuli. 

We know a great deal about such aspects of learning as conditioned 
responses, perceptual skills and motor skills, and we are rapidly 
gaining knowledge about problem-solving and decision-making. We are 
aware that factors such as attention, motivation, age and intelligence 
affect learning. However, educational technology is still in the early 
stages of research aimed at attempting to design instructional environ- 
ments which can deal effectively with the above factors. Can learning 
theories provide a solution? 

According to Gagné (1974b, pp.20-21), learning theory can reason- 
ably be expected to serve the following educational processes: 

Ty help in planning by setting limits to what is possible in instruc- 


tion; 
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Zs direct the conduct of instruction by guiding the choice of action; 
and 
3 allow for some precision in educational assessment by comparing 
what students are able to do with what they are expected to do. 
Thus the science of learning can provide guidance for the management of 
learning by providing directions, options and priorities. The role of 
the educational technologist, who lies between the theoretical 
scientists and the classroom teachers, is to incorporate learning theory 
into the management of instruction. As the theory is applied, it will 
become modified by its interplay with the classroom environment and in 
turn will lead to a refining Oretie instructionaleprocess:” 

In order to reveal the laws of instruction, theories must be 
proposed, tested, and modified, perhaps in the manner suggested by T. 
Kuhn (1970) in The Structure of Scientific Revolutions. Although there 
are several learning theories, some more specific than others, this 
study deals primarily with two theories that have been and are under 
investigation from a cognitive perspective (Sprague, 1981). In the 
theory of meaningful verbal learning, Ausubel (1963, 1968, 1978) 
suggests that learning will be more complete if the individual can 
establish a hypothetical cognitive superstructure that can be used to 
organize and relate the incoming stimuli to existing knowledge. The 
theory of mathemagenic behaviour (Rothkopf, 1971) suggests that prein- 
structional activities can improve the efficiency of ~the learning 
process by reducing the number of items attended to and processed by the 
individual. 

In the past, these) theories “have been applied predominantly to 


situations involving the use of written learning material, (see 
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McConkie, 1977; Rickards, 1979), and immediate posttests that were 
designed to measure low level cognitive skills (see Dayton and Schwier, 
1979). This study attempted to extend previous results by investigating 
low and high level cognitive learning from video-displayed science 
material that possesses characteristics which are dissimilar to those of 
written material (Levie and Dickie, 1973). Further, the delayed-reten- 
tion test scores of this study were used to explore the interaction of 
selected learner characteristics (grade and intelligence) with two 
preinstructional strategies (advance organizer and instructional objec- 


tives). 
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CHAPTER II 
A SELECTED REVIEW OF THE LITERATURE 
Ao ee ubroduction 

To reiterate, the aim of educational technology is the improvement 
of instruction by the use of systematic procedures which have their 
roots in learning and instructional theory. Theories provide sugges- 
tions as to how the instructional plan may be used to manipulate the 
external situations or circumstances that may lead to the necessary 
behavioral changes within an individual. It is usually inferred that 
these behavioral changes reflect alterations to cognitive mechanisms or 
to the learner's structure of knowledge. 

Although theories are an important aspect of educational technol- 
ogy, the systematic manner in which they are applied to instructional 
problems is of prime importance (Calder, 1980; Sprague, 1981; Wildman, 
1980). A systematic approach such as those suggested by Gagné (1977), 
Gagné and Briggs (1979), Glaser (1978), Greeno (1978), and Snelbecker 
(1974) are ones in which the objectives of the instructional process are 
tdene1 tied thes characteristics of sthe,leéarmmer aresnoted wm thesmeanssoL 
arranging the learning experience to: attain these objectives are out- 
lined; and, the scientific methods to evaluate the process and to plan 
modifications to the instructional plan are stated. 

Media are instructional tools which educators use in the instruc- 
tional process as a means to achieve specified objectives. Thus the 
psychological and functional attributes of media need to be considered 
when attempts to determine the extent to which these educational goals 
may be reached. Many attempts have been made to design a taxonomy of 


media attributes that would be useful to researchers and practitioners. 
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Allen (1967), Dale (1946, 1954, 1969), Cheek (1977), Clark (1975) and 
Kemp (1973) are just a few of the researchers who have attempted to 
relate the characteristics of media to the instructional process. Their 
methods have not been outstandingly successful (Ausburn and Ausburn, 
r/o), Ausburm “and Ausburn (1978, p.343) state that) ald. sthese 
approaches to establishing guidelines for the selection and use of media 

suffer from too much generality and lack of specific interactions 
between learners, learning tasks and instructional treatments.'' Perhaps 
a practical model that takes into consideration the specific character- 
istics of the learner, the cognitive skills necessary for learning, the 
attention-directing functions of the instructional process, and the 
characteristics of media would be more fruitful. Due to the factors 
involved in the creation of this model, it would be necessary to 
consider several learning and instructional theories. 

Although many theories exist, this study deals primarily with those 
indicated below. Bloom (1969) and Gagné (1970, 1977) describe ways in 
which the cognitive skills--the products of instruction--may be classi- 
fied. How these skills are to be obtained via instruction is outlined 
by the instructional theory developed by Gagné (1977). Rothkopf (1971) 
provides the theory of mathemagenic behaviors which attempts to explain 
the attention-directing aspect of Gagné's systematic approach to 
instruction. The theory of meaningful verbal learning outlined by 
Ausubel (1963, 1968, 1980) suggests procedures for acquiring cognitive 


skills by using specific preinstructional strategies. 
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272 instructional Theories 

The learning theories reviewed here, provide a great deal of back- 
ground for the educational technologist. However, the theories are not 
always directly applicable to the classroom setting. Tn°eorder sts 
translate these properties of learning into classroom applications, 
instructional theories were developed. By considering the nature of the 
learning task, the relationship of the procedure to the performance, and 
the relationship between instruction and the learner, instructional 
theories attempt to make learning more efficient and effective. 

No theory exists that is accepted by all researchers. However, 
there are various’ commonalities which may form the basis of a meta- 
theory (Hilgard and Bower, 1975; Snelbecker, 1974). The work of Gagné 
(1970, 1977) and Gagné and Briggs (1979) has been selected because 
Gagne's theory provides an amalgamation of many behavioristic and cogni- 
tive learning theories (Sprague, 1981). For example, Gagné's theory 
possesses a hierarchical arrangement of learning which is similar to 
those proposed by Ausubel (1965a), Bloom (1969) and Piaget (see Flavell, 
1663) <9 the category of *stimulus-response™* learning™ 1s* simi lam’*to 
Skinner's operant conditioning, and Thorndike's trial and error learning 
(see Snelbecker, 1974); the description of chaining bears a strong 
resemblance to the ideas presented by Guthrie and Skinner (see Hilgard 
and Bower, 1975); and the use of verbal association and discrimination 
learning are similar to the work of Ausubel (1968) and Gibson (1969). 

Building on this analysis of learning, Gagné investigated the 
conditions under which learning occurred. He concluded that regardless 
of the type of learning, there are commonalities among the conditions 


that support them. Not only does the learning occur over a period of 
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time, but the sequence of events which lead to behavioral or internal 
processing changes is basically the same for all types of learning. The 
following is a description of this sequence of events. The first phase 
involves attending to the stimulus by focussing on one particular locus 
in the stimulus field (see Livingstone, 1959). The stimuli are then 
perceived and .codedgy ise Bell 41981. Broadbent es)056 seuGluark oealo Se 
Horowit2 0197S Norberg 461906,..1973-)Paivio.s 1071. 1975, 1978) so that 
they can be interpreted by various cognitive structures. Through the 
use of short- and long-term memory structures (see Broadbent, 1965, 


1970; Klahr and Wallace, 1976; Neisser, 1967; Norman 1968, Waugh and 


Norman, 1965), the new stimuli can be associated with previous stimuli 
Ores Loredpasea Singlesentity pwhiles thes enti tyeissinestoragecwd Coma yebe 
involved in cognitive restructuring so that transfer of an item from one 


storage point to another occurs, or in generalizations which involve 
input from various storage points (see Di Vesta, 1972, 1975). Usually 
Wien anesindividualwismcal led wipomeco,retrieve the stored entity, these 
processes are triggered (see Lindsay and Norman, 1972;.Norman, 1969). 
The type of response an individual gives will depend on the request 
generated by an external stimulant or the learner (see Atkinson and 
Shriffin, 1971). A simple recall of an item may require recognition and 
retrieval of a single entity, whereas restatement, transfer and higher- 
order intellectual skills may be involved in other requests. Depending 
on the feedback an individual receives as a result of his/her response, 
the intellectual activities may be positively reinforced or modified. 
Thus, irrespective of the type of learning, the following phases are 


involved: apprehension, acquisition, storage and retrieval. 
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Given the above progression of learning events and his learning 
theory, Gagné created a series of hierarchically arranged instructional 
events which form the basis of his instructional theory. These instruc- 
tional events, which are described below, specify the conditions that 
must be met before learning will take place (Gagné, 1974b, 1977). Note 
that these externally structured learning activities (conditions) of 
learning are similar to the internal events of learning. 

1: Activating motivation. 

This calls for the arousing of long-lasting expectancies which are 
stored in the learner's memory. Sometimes there are simple motives such 
as the desire for food; other times there are more complex ones such as 
social motives, intellectual curiosity and a desire for mastery. It may 
not be necessary for instruction to be relevant at all times. In highly 
motivated learners the motivation function of instruction may not get 
the same emphasis as it will for lower motivated students. 

2% Informing the learner of the objective. 

This state involves the establishment of a relatively specific 
expectancy concerning the outcome of learning. Much work in this area 
has been completed by Bloom (1956, 1969) and Mager (1962) who have 
coined the phrase behavioral or instructional objectives. Rothkopf and 
Kaplan (1972) have found that specific objectives produce substantially 
higher recall of information relevant to the expected outcomes than do 
broader objectives or goals. 


on Directing attention. 


The learner must be directed to certain stimuli within his/her 
stimulusnstield: This forces the learner to narrow his/her field of 


concentration thereby reducing confusion and inefficiency. This can be 
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accomplished by the use of cues, hints, or questions (Rothkopf, 1965) 
and perhaps with the use of advance organizers and instructional objec- 
LAVese 

In an actual classroom setting, both informing the learner of the 
objective and directing his/her attention are usually combined into one 
StUager. 

4. Stimulating recall. 

Means must be found to stimulate recall and recovery of previously 
learned entities so that the learner is able to build upon his past 
experiences. Ausubel's (1967) work on advance organizers sheds light on 
the importance of recall and the need to guide the learner (see instruc- 
tional beriviey number six). 
on Presenting the stimuli inherent to the learning task. 

The stimulus to which the learner must be directed is presented. 
fhustestimulus*® can’ take “many ~forms,:°buttors this! parti culiamrstudyea 
videotape presented the material to be learned. 

So: Providing learning guidance. 

This is an essential step in the instructional sequence because it 
directs ithe) tencoding “of what) ds) ito »besléarned wand idnrects jatseentry 
into the memory storage of the learner. The amount of learning guidance 
required will vary with the length and complexity of the communication 
and the sophistication of the learner. According to Gagné such guidance 
will reduce the occurrence of irrelevant "hypotheses" and thereby 
increase the efficiency of learning. 

The work of Krietzberg and Frase (1975) indicates that precise 
directions in a learning event reduces the number of irrelevant activi- 


ties that impinge upon performance. Learning will be enhanced when the 
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stimuli relevant to learning are readily discriminated by the student 
(Mil Ver 1957) . 
fis Enhancing retention. 

This can be achieved with the use of spaced reviews (Davis, 1966) 
or the inclusion of additional examples over a period of time. These 
examples will enable the student to experiment with his newly acquired 
knowledge, and to enhance cognitive retention and_ retrieval. 
Conversely, inclusion of incidental materials can support or interfere 
with learning (Frase 1969). Thus when in doubt, only examples that are 
directly related to the instructional event should be included. 

The principle of integrative reconciliation (Ausubel, 1967) points 
to another way by which retention can be enhanced. Ausubel states that 
once new ideas are introduced, “they must be ‘related to .old ideas, 
thereby pointing out similarities and differences. Since it will be 
related to what has gone before, the new knowledge will be better rooted 
in “the we, aveede Structures 
on Promoting transfer of learning. 

The transfer may be vertical--promoting new learning within a 
Coursey or Lateral=-to other fields ofvstudy© This'stage®calilseifor the 
introduction of new events that are based upon that which is already 
required. The aim is to increase the generalizability of the newly 
acquired ability. 

Lhe Eliciting the performance; providing feedback. 

On the occasion of the last sequence of instruction the learner is 
not only asked to indicate his/her accomplishment of the objectives, but 
also receives feedback concerning the correctness of his/her response. 


This permits reinforcement to occur. As suggested by Skinner (1968a, 
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1968b), reinforcement may be used to establish more precise and elabor- 
ate learning. 

Each of the instructional events occurs in a sequence in order to 
insure that the stimulus will have the desired effect upon the learner. 
However, Gagné (1970, 1977) notes that not all of these events may be 
necessary for learning to occur, nor should the sequence be followed 
precisely. For example, opportunities to practice and thereby retain 
the newly acquired capability may come sometime after the initial 
feedback. 

The attention-directing phase of Gagne's theory is a crucial step 
since the success of the remaining stages depends greatly on what the 
student attends to. Rothkopf's (1971) theory of mathemagenic behaviors 
suggests that the use of preinstructional strategies may not only direct 
Ehedstudentyto-thexsalient spoints of thesinstructional) message, butythe 
strategies may also alter the manner in which the selected material is 
processed cognitively. Ausubel (1963) describes a type of strategy that 
may be most successful, not only for directing attention, but also for 
stimulating recall and enhancing retention. 

Learning is not solely reliant upon the stimuli presented to the 
learner. What is performed internally by the learner is just as 
importants assithe external stimulas The learner sisynot’ a tabula rasa, 
buemaaecomplex ,eoeindividualisticimodifieswot stumulizs (Wwhatethe@tearner 
does with the newly acquired knowledge depends greatly on the way he/she 
perceives the environment and on the way his/her central nervous system 
encodes, transfers and recalls information (see Fleming, 1977; Jonassen, 
1980). Since Lane USep a dlosynCcrallceeduyes CORSTderaticnemore Cie 


instructional process must keep in mind the individualistic nature of 


learning (Bovy, 1981). 
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It. is) impossible to deal.with all of the cognitive and affective 
Characteristics of the learner, but a teacher can easily identify two 
Characteristics--age and general cognitive ability--which have profound 
efrects4upon’ the  learnems. Piaget) (see, Flavell jas1963;- Inhelderwand 
Paacet, 1956: Piaget 1972-0 Phillips.) 1960. <Sind s 1976 )wanduotherssicege 
Case, 1978) have noted that there are stages of cognitive development 
which limit the tasks that can be accomplished at various ages. 
Although Piaget describes four stages of development, each with a 
varying number of steps, only the concrete- and formal-operational 
stages will be dealt with in this study. The grade 7 subjects are 
generally classified as being in the concrete-operational stage which is 
marked by the ability to perform simple mental operations such as one- 
to-one correspondence and classifying. The older grade 11 subjects are 
Said to have a--greater ability to deal with abstract, nonconcrete 
conceptual thinking and are therefore classified as being formal 
operators. One would generally expect that grade 11 students could deal 
effectively with tasks requiring analysis, synthesis and evaluation. 

The other easily recognized trait of a learner is general cognitive 
ability. Kanner and Rosenstein (1960) and Kraft (1961) report that 
students of high ability learn more than students of low ability, 
regardless of the method of instruction or mode of presentation. 
Although this conclusion is widely accepted, there is some disagreement 
as to whether an intelligence test can precisely measure this trait. An 
intelligence quotient (IQ) simply provides an indication of how well an 
individual can perform cognitive tasks relative to other members of the 
same age group. The intelligence quotient was used to classify the 


cognitive ability of the subjects who participated in this study. 
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Based on the characteristics of the learner and the instructional 
intent, it becomes necessary to employ the instructional procedures 
Which will lead to the successful completion of the task. This study 
focussed on the attention-directing step of Gagné's instructional 
theory. Can devices be created that will direct the learner to certain 
stimuli, while taking into consideration the nature of the learner and 


the’ task? this "is the subject of the next section. 
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2.3. Attention and the Theory of Mathemagenic Behavior 


Gagné (1977) states that there are three important factors which 
will, determine the successful.application of his) instructional theory. 
These factors are attention, motivation and development. Of the three, 
attention is the factor that can be manipulated easily in an instruc- 
tional setting. Attention is not only the maintenance of cognitive 
PEOCesseSa,0nae particulars stimulus som stimuli but eisielso e¢oncerned 
with the perception, selectivity and limitation of the incoming stimuli 
(Bakan, 1966; Bovy, 1981; Deutsch and Deutsch, 1963; Neisser, 1967; 
Norman, 1969; Pick and Pick, 1970). According to learning and instruc- 
tional theories, items such as preinstructional strategies that direct, 
select and, limit the type and quantity of stimuli should be useful 
because they will aid the learner (Gagné, 1980). The strategies should 
increase the probability that the information will be stored and avail- 
able for future recall. This study will attempt to determine whether 
advance organizers and instructional objectives can be successfully 
employed as attention-directing devices. 

The theory of mathemagenic behavior which was used by Rothkopf 
(1970) to explain the use of adjunct questions (Frase, 1968b, 1973; 
Rothkopf, 1971) may provide support for the use of instructional 
objectives and advance organizers. Rothkopf (1973, 1974) states that by 
adjusting the conditions in the educational environment, the behaviors 
of the learner can be modified. These behaviors affect a learner's 
orientation to the material to be learned. Although they have been 
referred to as inspection behavior (Rothkopf, 1971), the term mathema- 


genic behavior or activity has been applied because they ‘give birth to 


learning.’ Mathemagenic activities have been classified as follows: 
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Class I: Orientation activities which initiate and maintain the 
learner's attention to the instruction. 

Class Il: Stimulation activities which arouse student interest. 

Class III: Translation and processing activities which modify the 
student's reading, listening and viewing behaviors. 

Advance organizers and instructional objectives may be classified 
as mathemagenic activities. They are intended to modify a learner's 
Orientation to the material and therefore may alter the manner in which 
they process stimuli received while reading, listening and viewing. 
Advance organizers specify the general theme or structure of the 
material, and provide a means by which the learner can order and deter- 
mine the relationships within the information that is provided. There- 
fore, advance organizers are primarily Class III mathemagenic behaviors 
because of their translation and ene activities. Furthermore, 
they are Class I and II mathemagenic behaviors. They orient the 
learner, provide an outline of .the learning material and arouse 
interest. Instructional objectives can be more-specific since they are 
intended to help the student to focus his/her attention on certain 
items. Although they have been used in this latter manner in most 
empirical studies, instructional objectives written at the higher levels 
of Bloom's taxonomy may also be classified as Class III mathemagenic 
behaviors. 

Although it is apparent that advance organizers and instructional 
objectives can be designated as mathemagenic activities, is there any 
basis for assuming that the theory of mathemagenic behavior is empiric- 
ally sound? To support their theory, Rothkopf (1971) and others (Boker, 


1974; Rothkopf, 1972; Rothkopf and Bloom, 1970; Rothkopf and Billington, 
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1974) inserted factual knowledge questions before (inserted preques- 
tions), after (grouped postquestions at the end of the learning 
sequence), and within (inserted postquestions before or after each 
secton for which the question is relevant) an instructional document. 
It was hoped that these questions would modify the learner's behavior 
towards the printed material. In the majority of cases, adjunct 
questions modified student behavior. Rothkopf (1972) and Rothkopf and 
Bloom (1970) report that inserted postquestions resulted in signifi- 
cantly greater learning than when no questions were used. These results 
are in agreement with earlier findings by Frase (1967), Frase (1968a), 
Frase, Patrick and Schumer (1970), and Natkin and Stahler (1969). Frase 
(1967, 1968a) found that the use of prequestions resulted in signifi- 
cantly more learning than the no question condition; however, postques- 
tions yielded higher results than prequestions. Thus it is concluded 
that the addition of factual knowledge questions to printed material, 
Se@respeccive Ol location. has a direct facilitative ertece on learning 
because questions modify a learner's mathemagenic behaviors. It should 
also be noted that similar findings were confirmed by Brody and Legenza 
(WSO who state that location and type of picture affected reading 
comprehension. 

Relatively few studies have used higher-level questions to sub- 
stantiate this conclusion (Dayton, 1977). However, Watts and Anderson 
(1971) who used application questions, and Felker and Dapra (1975) who 
employed comprehension questions, indicate that the use of questions can 
encourage learners to perform transformations of the printed instruc- 
tional stimuli. This study concerned itself with the effects of both 


knowledge and higher-level questions, i.e. application, analysis, 
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synthesis and evaluation questions. Further, since the development of 
the theory of mathemagenic behavior has been based on learning from 
printed material (see McConkie, 1977), this study explored new ramifica- 
tions by investigating the non-print medium of television. 

Although there are a number of studies which have investigated the 
insertion of questions into films (Hoban and Van Ormer, 1951; Lumsdaine, 
May and Hadsell, 1958; Teather and Marchant, 1974), few have considered 
Rothkopf's mathemagenic behaviors in their research design. The Dayton 
and Schwier (1979) studies, described in detail below, provide the most 
recent account of an attempt to apply mathemagenic activities to 
learning cognitive skills from fixed-paced, fixed-sequenced media. 
These experiments were performed to explore the effects of postquestion 
treatments on learning from the fixed-paced, fixed-sequenced medium of a 
slide-tape presentation. 

The ‘first” experiment »yattempted\}to .determine..the..facilitative 
effects of inserted postquestions. One hundred and forty-three college 
students were asked to individually view a 14.5 minute slide-tape 
program. Students received inserted or grouped postquestion treatments. 
Factual knowledge questions were presented in written form on the 
projection screen. When the question slides appeared, the students 
stopped the tape recorder and answered the questions. The questions 
remained on the screen until the student reactivated the tape recorder. 
Two days later, treatment students completed a learning test. "The 
Newman-Keuls procedure indicated that the intentional learning means for 
both the inserted-question and grouped-question treatments were signifi- 


cantly greater than for the no-question treatment at the p< 0.05 level. 
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The difference between the inserted- and grouped-question treatments was 
not statistically significant" (Dayton and Schwier, 1979, p.105). 

The second experiment investigated the effects of aptitude on 
inserted questions and the effect of the questions on learning 
efficiency. Based on their Scholastic Aptitude Test (SAT) scores, 45 
freshmen college students were randomly selected from a stratified 
sample. Five subjects were placed in each of nine cells. The matrix 
table had the following six labels: Treatment--no questions, inserted 
questions, grouped questions; Aptitude--low, medium and high. All 
students received the same slide-tape set and followed the same 
procedures as in Experiment 1. However, unlike the first investigation, 
students completed the treatment and posttest during a single session. 


The Newman-Keuls procedure ". 


indicated that for intentional learning 
the mean for the inserted-question treatment was significantly 
(p < 0.05) greater than that for the grouped-questions treatment" 
(Dayton and Schwier, 1979, p.106). The grouped-question treatment was 
significantly less efficient (i.e., fewer correct responses within a 
given period of time as compared to other treatments) for intentional 
learning than either the no-question or inserted-question treatments. 
No other significant effects or interactions were found. 

In the third experiment, an attempt was made to replicate the 
findings of Experiment 2 on learning efficiency with a younger popula- 
tion and to investigate aptitude by treatment interactions among the 
question treatments, verbal abilities and field-dependence-independence 
of the subjects. One hundred and eighty-eight junior high school 
students were randomly assigned to treatment groups--95 to the 


no-question treatments, 93 to the inserted postquestion treatment. 


ve) 


= 
— 


7 2 
eal _ 
: : — _ 


<del aes: | 
Oi vq eR) pte : ‘ : ; 
LER q ¢ v! ‘ : : ot te — - pay: i. 7 
fic stutitqe to einsbte of) Pegggen ) jae 7 

| i cae TL. 


anrmes| oO enelenep afi, Te. Am Bs. fi 
) See A aa pei 
a ,eezooe (TAS) dest Sb hgh ; nd hails ; r ion 25 _s 


befiiseita & moral bagustae ebeatinns 


xeviem ed? .alieo sue tees ot tak sew bation evi Solquar 
basresad , andl soup aga Jeneteegt eee cae 
1A oigad ta ws vino iweak==aiUH gh sBNOL 22a 
ance si? beeollo® bmm 9a squdeabile smee ods bovissss azesbuae a 
aohtegtiepros tex? eds abe lo zavawoll > | joasiroycl mbes aemubasong. 
igast olguiv.» ghbwh fecttaey hns amsmteeed  s89 bereiquos aasebuds 7 
gtamas! fonsanmini wo doubt psacathas « eatery eanommnft : 
‘Ijpacvtiosce ate = Inswiesa2 . ndbrddny-berrsank odd vo? ebm sd 
“gogmies:? enod trang hago sty 96% geld eds “pasar: unas dl 
gee SNE! coMesmp~hagedta: oT (60% -g CTRL ,reiwioe a 
é Grille eseeoqust s908vO) sowed _ ee) Gastztts veest planeathngte 728 
fenerSnetear tot (epmeteeis asarh od bsaeqnoy ae mia io, Boinag wavy 
AANSIOAE qoltesup-besyyees. reacts i oda vee <a re 
banet sere 10 adoahts 


Ronsalunlusael os ) 


aav Tine s9r) 


a 


ant “po2iqe: of shen Bae 


Students viewed a modified version of the slide-tape presentation used 
in the previous two experiments. The narration on the tape was adjusted 
to the reading level of the students. The fourteen factual intentional 
multiple-choice questions were randomly distributed throughout the 
presentation. The inserted postquestions were found to improve inten- 
tional learning, but they did not affect learning efficiency (the number 
of ‘correct *responses™ tn? a**oiven period ot Sttme ye: "No tstenifrcane 
aptitude interactions were found. 

These three experiments on slide-tape presentations produced the 


following significant results: 


1. Inserted postquestions can lead to greater intentional learning. 

2: Inserted postquestions do not appear to affect intentional learning 
efficiency. 

3. Grouped postquestions decrease intentional learning efficiency. 


In*®addrtion* toe the above; 

No significant interactions were found between the question 

treatments and the three aptitudes investigated (scholastic 

aptitude, verbal ability and field dependence/independence) on 

any of the dependent measures (intentional learning, 

incidental learning, intentional learning efficiency and 

incidental learning) (Dayton and Schwier, 1979, p.111). 

The following aspects limit the general application of the Dayton 
and Schwier (1979) studies: 

1. No mention is made by the investigators of the relevance (meaning- 
fulness) Ot the chosen topic to thessubjects 5 was cuemsiade=tape 
presentation on Nigerian independence relevant to liberal arts, 
freshmen or junior high school students? Did the material relate 
to other facets of the students' educational programs? If the 


students felt that the treatment was a superfluous or irrelevant 


exercise, they may not have paid significant attention to it. 
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Dayton and Schwier considered the effect of motivation on learning. 
They presented students with silver dollars, movie tickets and 
milkshake coupons to encourage their participation. In theory, 
this idea would appear to be ideal because the students would be 
motivated towards doing their best. However, it is unclear as to 
whether movie tickets or a milkshake are adequate learner 
stimulants that would affect all students equally. Further, in the 
typical school setting, students are not faced with such induce- 
ments. Therefore, how can one apply the results of the studies to 
actual classroom settings where non-material forms of motivation 
are used i.e. to pass the course or to learn for oneself? 

Only the effect of preinstructional strategies on the learning of 
factual information was examined by Dayton and Schwier. The higher 
cognitive tasks which are included in the majority of school 
curricula were not discussed. 

The reader is not informed as to what aspects of the slide-tape 
presentations were examined. The test question may have been based 
on the visual or auditory components. 

Since the students in Experiment 1 were permitted to view the 
inserted questions for varying lengths of time, results derived 
from different students were not directly comparable. 

The slide-tape program in Experiment 1 could not be classed as 
being truly fixed-paced since the completion times for each student 
varied. The pace of the program was learner controlled. 

In Experiment 2, a small sample of 45 participants was utilized. 
Only five subjects were placed in each cell of the 3x3 design. The 


reliability of the test results is thus open to question. 
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S. Since delayed-retention tests were not employed, except in Experi- 
ment 2 where a two-day delay was included, one can infer that the 
studies actually measured immediate recall rather than long-term 
learning. 

It is hoped that the above aspects of the Dayton and Schwier (1979) 
studies were eliminated or minimized in the study that is outlined in 
this document. In this study, 225 grade seven and 225 grade eleven 
students formed the sample population. Therefore, there were 25 
students in each cell of the data matrix. Students received instruc- 
tional objectives and advance organizers which had been operationally 
defined. In an instructor-centered setting within a specified time, all 
students viewed a fixed-paced, fixed-sequenced, non-print learning 
material. This material was related to the students' existing course 
work. After this activity, students took an immediate and a delayed- 
retention criterion test. These tests consisted of questions based on 
various levels of Bloom's taxonomy and were designed to involve both the 
iconic and auditory stimuli presented via the video-displayed material. 
In the present study, no material inducements were offered upon comple- 
tion of the learning material. However this study attempted to maximize 
the ego-involvement of the subjects (see Ausubel, 1960). After the 
studentsyxcompleted@ thesecriterions testy their gtestsgwere teradedggidhe 
marks for each member of the class were posted on the class notice 
board. This procedure was thought to be more representative of actual 
classroom practice than the distribution of motivational devices such as 


milkshake vouchers. 
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2.4 The Preinstructional Strategies 

In the previous section, advance organizers and instructional 
objectives were identified as the possible means by which the attention 
of the learner could be altered. This section presents the theoretical 
and empirical data that supports the use of these devices in an instruc- 
tional setting. 

2.41 Advance Organizer 

After proposing his own learning theory, Ausubel (1963, 1968) 
Suggested that advance organizers could be used to enhance student 
learning. The following is a description of his theory and a presenta- 
tion of the research findings which tested his claim that general 
abstract statements placed before material to be learned would be bene- 
ficial to the learner. 

Although specific features of Ausubel's theory are unique, it is 
related to the ideas of many theorists and practitioners who believe 
that lspecific information must be,placed in some form of structure orgit 
will be rapidly forgotten (Bruner, 1960; McDonald, 1965; Schwab, 1972; 
Tyler, 1950). Learning that is part of an integrated whole achieves a 
meaningful context and is thus retained. 

Ausubel states that meaningful learning refers "primarily to a 
distinctive kind of learning process and only secondarily to a meaning- 
ful outcome" (Ausubel, 1963, p.21). The learner must employ a meaning- 
ful learning set and the material to be learned must have potential 
relevance to the learner. The learning process is termed meaningful 
when it considers the nature of the task and the learning set of the 


learner, and integrates. new information into the existing cognitive 


structures. 
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For Ausubel, the most important prerequisite of meaningful verbal 
iearimng is the “extstence ofa" cognitive structure that 1s nierarcht— 
cally organized" (Ausubel, 1963, p.24) so that one idea or concept will 
subsume or incorporate less inclusive concepts. This idea is supported 
by Bell (1981), Bloom (1956), Gagné (1970) and Piaget (Flavell, 1963) 
who state that meaning has different levels, with the higher levels 
being dependent on the lower levels. The process of learning involves 
the organization of new material into the cognitive structure so that a 
hierarchy of suitable anchoring ideas will be formed (Ausubel, 1968). 
Each anchoring idea or subsumer, will be linked to the next higher step 
through the process of subsumption. 

Due to the limited capacity of the learner's information-processing 
system (see Broadbent, 1970; Jacobson, 195la, 1951b), Ausubel and 
Robinson (1969) believe that the mind does aoe deal with every minute 
bit of information that impinges on the learner, but rather with the 
essence of meaning (see Bell, 1981). As meaningful information is taken 
in from the environment, it interacts with the existing structure. Each 
piece of new information is placed or assimilated under an appropriate 
concept locus in order to provide anchorage but may later be transferred 
to a different locus. If the learning material is a specific example of 
a concept that already exists in the Copmitive “structure; sderivative 
subsumption is said to have occurred. Correlative subsumption occurs 
when the new information is an extension or elaboration of previously- 
learned concepts (Ausubel, 1968). If the learning material cannot 
fit easily into a concept that already exists in the cognitive 
structure, the learning material may promote the establishment of a new 


concept locus. This process is referred to as accommodation. As time 
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passes however, obliterative subsumption occurs in which the mind 
attempts to economize by making generalizations out of the many specific 
bits of information. Details may be differentially lost or forgotten in 
this process. A new or modified subsumer is then formed. Meaningful 
learning has occurred if there is a change in the cognitive structure. 

In the instructional process, Ausubel states that it is necessary 
to establish or find a subsumer within the learner's cognitive structure 
so there will be an anchor to which the new learning material can be 
linked. Without a subsumer, the information may be lost because it is 
not recognized as being meaningful or because it may be misclassified in 
the cognitive structure, thus making transfer and retrieval processes 
inefficient. If one is lacking a subsumer or wishes to establish an 
anchor in the existing cognitive structure, Ausubel proposed and empiri- 
cally verified that an advance organizer should be utilized in the 
instructional process to relate the potentially meaningful learning 
materials to the existing cognitive structure of the learner (Ausubel, 
1968, 1978; Ausubel and Fitzgerald, 1962). Thus, the advance organizer 
becomes a link between the potential meaning of the subject matter and 
the actual meaning of that material to the particular learner. Conse- 
quently, the use of advance organizers should involve derivative and 
correlative subsumption, as well as accommodation. 

An advanced organizer can be defined as "an appropriately relevant 
and inclusive introductory material ... introduced in advance of 
learning ... and presented at a higher level of abstraction, generality 
and inclusiveness’ (Ausubel, 1968, p.148) than the learning material 
itself. The organizer functions to "provide ideational scaffolding for 


the stable incorporation and retention of more detailed and differen- 
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tiated material that follows" (p.148). The ideational scaffolding in 
the cognitive structure is the hierarchy of subsumers. If the learner 
does not have the necessary subsumers, an expository organizer must be 
used to produce inclusive subsumers that relate existing ideas in the 
cognitive structure to the detailed information in the learning material 
(accommodation). If however, the learner already possesses relevant 
subsumers, a comparative organizer might be needed to relate the 
incoming information to the various aici subsumers by explicitly 
pointing out the principle similarities and differences among them 
(derivative and correlative subsumption). The main purpose of an 
advance organizer is to enable the learner to structure new incoming 
material by effectively utilizing his/her existing knowledge. 

An advance organizer is not an overview or summary. The latter is 
normally written at the same level of abstraction as the material to be 
learned and lacks specific detail (Chaudhari and Buddhisagar, 1980). 
For example, some summaries contain sentences which are embedded in the 
learning material. An advance organizer is a general inclusive idea, 
which is written at an abstract level relative to the instructional 
material and is presented before the material. The advance organizer 
provides a conceptual framework in which specific, more differentiated 
material is placed. In order to be effective, an advance organizer must 
be capable of organizing the new material and must be clearly understood 
by the learner. 

Ausubel and his associates conducted studies which provide an 
empirical and theoretical basis for advance organizers (Ausubel, 1960; 
1963; Ausubel and Fitzgerald, 1961, 1962; Fitzgerald and Ausubel, 1963). 


Since the publication of his original works, numerous studies have been 
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performed. This paper will present only a brief overview of specific 
studies and literature reviews by Barnes and Clawson (1975), Blanton 
fl27 1). Blantony.and sluinmans (1973), \Christie sand Schumacher 21975), 
Hartley and Davies (19760), Livingston et al (1979), Luiten, Ames and 
Ackerson (1980), Kozlow and White (1979), Mayer (1979), Novak (1977), 
Ring and Novak (1971), and West and Fensham (1974). 

The later studies (after 1967) were carried out by investigators 
who not only widened the area of inquiry, but used more complicated 
methodological and statistical procedures in an effort to overcome some 
of the problems inherent in earlier studies (Hartley and Davies, 1976). 


Of the 32 studies analyzed by Barnes and Clawson (1975), 12 demon- 


strated significant facilitative effects. Therefore Barnes and Clawson. 


acknowledged that the "efficacy of advance organizers has not been 
established" (p.651). They also examined the following variables: 
length of the treatment, ability levels of students, subject area being 
studied, grade level, type of organizer and level of the learning task. 
The reviewers were not able to state clearly the effects of these 
variables upon the use of advance organizers. However, in a recent 
article, Chaudhari and Buddhisagar (1980), corroborated Grotelueschen 
and Sjogren's (1968) statement that students classified as being highly 
intelligent perform significantly better than those who possess low 
intelligence when both groups receive written advance organizers and 
learning material. 

Kozlow and White (1979) wished to correct the shortcomings of 
previous advance organizer study reviews, such as those conducted by 
Barnes and Clawson (1975), and Hartley and Davies (1976). Glass (1976) 


suggests that meta-analysis be performed on existing research to study 
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the untapped knowledge that has failed to be revealed by non-statistical 
reviews (1976, p.4). In order to use Glass's suggestion, Kozlow and 
White examined 76 studies. They stated that in general "advance organ- 
izers are probably more likely to show facilitative effects when the 
reading level is appropriate to the grade level, when the rate of intro- 
duction of new ideas is slower, when the content is less complex, and 
when students are given ieee time to process the advance organizer 
information" (Kozlow and White, 1979, p.39). In addition, advance 
organizers were more effective when they were used at higher grade 
levels and for the classification of concepts. It is also suggested 
that comparative advance organizers are more effective than expository 
ones. In a sense all: expository organizers have attributes of a compar- 
dtive-erganizer® because Ley would be difficult tomimaginesthetuse ofea 
preinstructional strategy that has no relation to the learner's experi- 
ence, and learning material that lacks some form of structure. 

Mayer (1979) suggests that in general, research studies on organ- 
izerseewill show no "“significant’ difference’ “1fthey® donot take? inte 
account the type of cognitive theory in which organizers can maximize 
their potential. He advances three cognitive theories and states that 
the "advance organizers can influence the outcome of learning if used in 


! 


appropriate situations (Mayer, 1979, "p.371), “suchas "those which 
require the use of the assimilation encoding theory. This theory 
provides several reasons for the success or failure of advance 
organizers. 

13: The advance organizer would be unsuccessful if the content and 


instructional procedure already contains a form of organization 


that could relate to existing cognitive structure. This is in 
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agreement with Meyer and McConkie (1973) who state that "recall for 

units low in (the) structure was considerably better than recall 

for units high in (the) structure." 

As The advance organizer must encourage the learner to integrate the 
new information. 

33 If the learner already possesses a set of relevant subsumers or 
past experiences and knowledge which s/he has incorporated using 
his/her own strategy, then advance organizers may not be effective 
(Mayer, 1979, pp.375-376). 

To prove that his theory was correct, Mayer conducted nine studies. He 
reports that "advance organizers, when used in appropriate situations 
and when evaluated adequately, do appear to influence the outcome of 
learning" (Mayer, 1979, p.381). Mayer states that the question that 
should be asked is not "Do advance organizers facilitate learning?” but 
rather, "What is learned when advance organizers are used and under what 
circumstances?" 

The results of recent advance organizer studies (see Hartley and 
Davies ge1976)edo! not alilustratewa clear case for the use of organizers, 
but at the same time they do not state that advance organizers have a 
negative effect on the learning process. In the interpretation of these 
study Mresults), “Kozlowsand White (1979) eindicatemthat (theres arelsthree 
cautions » that ~should’ be noted. First, some of the non-significant 
results may be due to the inability of the student to comprehend the 
abstract information contained within the organizer. Secondly, in the 
findings which demonstrate the significant facilitative effects of the 


advance organizer, it is possible that the advance organizer contributes 


directly to the answering of test questions. Also, the inequality of 


study time for treatment groups may have affected the research results. 
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The literature examined to this point has indicated the extent to 
which advance organizers are successful in instructional settings, and 
it suggested how the research could be improved. Additional suggestions 
are outlined below. Probably the most pressing problem suggested by 
researchers and reviewers (Hartley and Davies, 1976) is that an opera- 
tional definition for the advance organizer must be determined. Ausubel 
(1978) indicates that he had defined it as introductory material at a 
higher level of abstraction, generality and inclusiveness than the 
learning passage itself. However, he also states that a more limiting 
definition would not be possible without considering the nature of the 
learning material, the age of the learner and the degree of prior 
familiarity with the learning passage (see Ausubel, Novak and Hanesian, 
1978). This may be true, but the fact remains that organizers vary so 
widely in scope and format that if researchers cannot determine what an 
organizer is, then it would be difficult for those educators less knowl- 
edgeable in the field to select or design their own. 

Mayer (1979) offers the following guidelines for effective 
organizer production (1979, p.382): 

1 Does the organizer allow one to generate all or some of the logical 
relationships in the to-be-learned material? 

one Does the organizer provide a means of relating logical relation- 
ships in the to-be-learned material? 

oP Is the organizer learnable? 

4. Would the learner normally fail to use an organizing assimilative 
set for this material? 

Once the organizer has been constructed, Mayer (1979) suggests that 


judges should be asked to determine whether the materials to be learned 
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can be subsumed by the main concept identified in the organizer. This 
procedure was followed in the present study. 

It should be noted that the type of advance organizer described by 
Mayer is only one of many possible types of advance organizers. They 
may take various forms such as the graphic-word organizer suggested by 
Barron and Stone (1974), the instructional sequence relationship 
Speciinedse by eMexridi, (eited osby. Crawford jo197/)), those proposed by 
Ausubel (1963, 1968), or the modified Ausubelian version suggested by 
Mayer (1979). In .order to provide.a list of easily recognizable 
characteristics, similar to those developed by Mager (1962) for 
behavioral objectives, the successful organizers should be checked to 
determine their common elements (see Koran and Koran, 1973). If 
Ausubel's (1978) theory regarding organizers is true, a simple format 
for an organizer may not be found. Instead an aptitude-trait treatment 
form of research would have to be embarked upon in order to yield 
Sipiitcante results with learnerse differing. ine age, cognmUivemscyley, 
maivete and competency, and with materials differing in organizational 
properties and subject matter. This study focussed on the interaction 
of treatment, age, and general cognitive ability when students are asked 
to learn ecological information from video-displayed material. 

Another aspect of advance organizers that must be examined further 
deals with the conditions under which organizers are successful. Based 
on the research findings, it appears that an organizer can be used 
successfully if the advance organizer is written at a level that 
students can comprehend, and if it encourages students to integrate new 
concepts into their cognitive structure. Advance organizers can be used 
in situations where learners lack the necessary rich set of subsumers or 


strategies for dealing with new information, and in circumstances that 
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provide learners with an adequate amount of time to process the prein- 
structional strategy. 

In discovering the conditions under which organizers are successful 
Barnes and Clawson (1975) and Kozlow and White (1979) emphasize that 
conclusions made from research findings must not be taken as the last 
word unless the experiments themselves have met all conditions for valid 
experimental research. Each study must include 

independence of subjects, use the appropriate statistical 
tests, test for mastery of the organizer prior to the presen- 
tation of the material to be learned, be certain that the test 

of the advance organizer and all tests of the material to be 

learned are different from one another, include a retention 

measure if possible, follow established procedures for test 
construction and maintain high reliability and validity" 

(Barnes and Clawson, 1975, p.657). 

The list of the conditions above includes testing for the mastery 
of the organizer before the experimental procedure is initiated. This 
DaLercularsDOlutw ism aimportant. since | the vesearchwmresuLtsgawi Lp Love 
insignificant because the organizer will not promote a change in the 
Cochvriive sstructire: it, nowchange 1s, )required. as (i) Other words, 2 tad 
subsumer already exists, then the organizer will have no effect. As 
pointed out by Ausubel (1978) and Lawton and Wanska (1977), few studies 
have accounted for this confounding variable. Determining prior .to an 
experiment which subsumers and learning strategies exist in the cogni- 
tive structure while minimizing the effect on the posttest results, is 
not an easy task. Pretesting may initiate cognitive restructuring prior 
to the advance organizer. To minimize this problem in research design, 
Campbell and Stanley (1963) have suggested designs such as those that 


incorporate equivalent groups. This latter research design will form 


the basis of this investigation. 
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It should also be noted that even though a research study has been 
designed and implemented with great care, non-significant results may 
still be produced. Posttests that only assess concept-definition, 
recall or recognition are open to rote-learning contamination in which 
Organizerse: will’ showe=no Serfect. (Lawton ands Wanska,w 1077 ps2 4ce 
Criterion tests that require only verbatim retention of material will be 
inappropriate for testing the positive facilitative effect of organizers 
on meaningful learning (Ausubel, 1978, p.254). Tests that deal with 
higher-level questions requiring students to utilize the comprehension 
and application aspects of concepts in this study. 

If, however, organizers are not found to be consistently effective 
under specified conditions, one must surely ask not only whether advance 
Organizers are an effective means of generating subsumers, but whether 
Ausubel's theory is the correct paradigm to work with. Alternately, his 
theory may be correct, but the organizer may not produce subsumers. 
Mayer (1978, p.886) states that when information has been produced in a 
logical manner or when texts are: written that provide transitions 
between sections, organizers prove to be ineffective. If this is the 
case, alternative explanations for research results must be sought. 

Despite the volume of literature that has been produced, only a few 
have dealt with non-prose advance organizers. The Nugent, Tipton and 
Brooks (1980) study is one example. The researchers presented 943 
Students’ in two’ basic ‘college chemistry courses° with a“2°5 minute” tele- 
vised vignette concerned with the conflict of job pressures and personal 
values. A narrator delivered a twenty-second advance organizer while 
inconsequential introductory scenes were displayed. The control group 


did not recieve a ‘'voice over' advance organizer. The content of the 
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program immediately followed the opening scenes and the advance 
organizer. The design of the experiment enabled one to consider the 


comparisons between groups of students who receive: 


ie advance organizer and no advance organizer; 
a titles and no titles; and 
Se advance organizer and titles, and no advance organizer or titles. 


The results of the study reveal that the advance organizer signifi- 
cantly increased comprehension, but significantly decreased affective 
response and. ratings .of ;sprogram appeal. The advance organizer 
restricted students’ thinking but provided a general structure that 
enabled students to infer main ideas from specific events. The absence 
of a title was more facilitative, ito ,affectavel responses efor shigher 
ability students. To summarize, the Nugent, Tipton and Brooks study 
weveals that ,thesadyvance. organizer idoes not enhancesaiiective responses 
but does facilitate cognition. 

However, the conclusions of the study cannot be taken at face 
value. There are a number of possible flaws in the research procedures 
and design which may have led to the stated findings. 

Te The televised instruction was extremely short. It is difficult to 
assume that the findings of the study as a result of an exposure to 
a 2.5 minute program could lead to accurate results. 

Ze Contrary to the procedures followed in many studies which use 
advance organizers, the students were presented with the advance 
organizer immediately before the instructional material was 
presented. Therefore the necessary subsumers may not have been 
established before the learning material was presented. However, 


the study did appear to suggest that the subsumers had been formed. 
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An open-ended question, whose answers were rated on a five point 
scale, was used to determine students' comprehension of the 
learning material. Due to the interpretation procedures utilized 
by these researchers, it is possible that the reliability of these 
data might be questioned. A series of multiple-choice questions 
would have provided more reliable data. 

The conclusions of the study were based on the examination of the 
immediate posttest or immediate questionnaire results. Due to the 
short time period of the learning material and the absence of a 
substantial delay between viewing and testing, it is possible that 
only recall was measured and not learning. 


In order to avoid a number of the above mentioned difficulties, the 


study conducted here: 


die 
Jie 


included a longer instructional television program; 

was designed to permit an interval of time between exposure to the 
advance jhe ter and learning material thereby fostering the 
establishment of subsumers; 

utilized a series of multiple-choice questions to measure different 
levels of cognition; and 

measured the retention of the learning material on a delayed-reten- 
role Leste 


Ausubel's theory has been restricted to verbal learning, and has 


been tested extensively with printed learning material. To test whether 


the same theory is applicable to learning from audiovisual material, 


educational technologists should design and test advance organizers for 


use in audiovisual settings (Kozlow and White, 1979). 
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2.42 Instructional Objectives 

Advance organizers and instructional objectives evolved differ- 
ently. The Ausubelian-advance organizers are based on the theoretical 
construct of the subsumption theory, whereas instructional objectives 
are based on the practical intuition of the practitioner, and the need 
to define teaching and learning in terms of observable performances (see 
Groniund. 9919/3; Mager; 1962.9 Popham tand" Baker, -1970- "Skinner, 9 196ea- 
Tyler, 1950). Although developed under a behavioristic paradigm, 
instructional objectives appear to be congruent with both the emerging 
cognitive perspective in educational technology (Sprague, 1981), and the 
construct of the mathemagenic process (Rothkopf, 1971). 

The use of instructional objectives by educators relies on the 
assumption that if the learner is told what is expected of him/her, s/he 
will learn more effectively. This assumption is supported by the work 
of several researchers (Duchastel and Brown, 1974; Frase and Krietzberg, 
1975; Rothkopf and Kaplan, 1972). Instructional objectives function to 
simplify the stimulus environment by reducing the number of irrelevant 
bits of information that impinge on the learner and also modifies the 
subsequent test performance (Frase, 1975). 

Depending on their proponents, instructional objectives are 
labelled as behavioral objectives, performance objectives or educational 
objectives (see Sprague, 1981). Irrespective of the label used, objec- 
tives indicate what the learner is expected to do after the learning 
activity has been executed. Instructional objectives vary from being 
very broad, as those promoted by Eisner (1969) or very specific, as 
those suggested by Mager (1962) and Popham 1069 Oo 7208 The latter 
form appears to be more prevalent. Mager (1962) stated that an objec- 


tive must include the following parts: 
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tt identification of the learner; 

oe the performance expected; 

ye the conditions under which the learning task will be performed; and 
4, the criterion of success (usually expressed in the percentage of 


correctly answered questions). 

There is a great deal of disagreement concerning the use of objec- 
tives (see Ammons, 1979). For example, Cronbach (1971) indicates that 
using objectives means reducing the theoretical constructs or intangible 
phenomena, such as knowing and understanding, to observable, measurable 
terms. This usage prevents the creation and application of abstract 
phenomena which have guided our thoughts for centuries. Others (Eisner, 
1967; Ebel, 1970) believe that instructional objectives will lead to 
convergent, trivial thinking that limits the growth of the individual. 
Merrill (1970) reports that reasoning ability is reduced when objectives 
are available for student use. Conversely, proponents of instructional 
objectives such a Popham (1969, 1970), state that instructional objec- 
tives are needed to render the implicit educational goals explicit. 
Gagné (1965) suggests that by providing students with objectives, the 
student could not only better organize his/her instructional time, but 
could also evaluate his/her own progress. Frase (1975) proposes that 
external goals, objectives being an example, influence the internal 
goals of the <6 iti SADA VION: they have the potential to change learning 
behaviors; so the use of objectives would selectively direct the 
student's attention. 

Since 1950, and especially after the publication of Mager's book 


entitled Preparing Educational Objectives (1962), many researchers and 


reviewers (Barth, 1974; Duchastel and Merrill, 1973; Hartley and Davies, 
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1976; Kaplan and Rothkopf, 1975; Lawson, 1974; Merrill, 1974; Melton, 
1978; Olsen, 1973; Walbesser and Eisenburg, 1972) have studied the 
effect of instructional objectives on student learning from printed 
prose material. Similar to the findings of the advance organizer 
research, instructional objective studies have produced mixed results. 
The brief literature review that follows outlines the effectiveness of 
this preinstructional strategy, and the conditions under which instruc- 
tional objectives may be successfully employed. 

Blaney and McKie (1969) report that objectives are more effective 
than general introductions or pretests. Tyler (1950) and Oswald and 
Fletcher (1970) support the use of general objectives, while Dalis 
(1970) and Rothkopf and Kaplan (1972) favour the more specific objec- 
tives. Jenkins and Deno (1971) and Janeczko (1972) state that there is 
no significant difference between the effects of specific and general 
objectives. However, one of the problems with these comparisons of 
effectiveness is that with the use of a wide variety of operational 
definitions of instructional objectives, it becomes difficult to compare 
results and make valid generalizations (see Tyler, 1964). This study 
used objectives that were written in the form suggested by Mager (1962) 
and Gronlund (1978). 

The Rothkopf and Kaplan (1972, 1974) studies state that the use of 
behavioral objectives enhances intentional and incidental learning. 
Perhaps if one can argue that behavioral objectives and inserted 
questions are similar because both direct the student to a goal, then 
the results obtained from research involving inserted questions may 
provide additional information. If this argument is accepted, then the 


work of Frase (1967, 1970), Frase and Kreitzberg (1975), Rothkopf (1966, 
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1973, 1974) Rothkopf and Bibicos (1967), Royer (1977), Sanders (1974), 
and Santiesteban and Koran (1977) may shed some new light. These 
researchers state that postquestions generally tend to be more effective 
than prequestions and that they facilitate the learning of incidental 
material more than do prequestions. 

A rationale for the above results is offered by Kaplan and Simmons 
(1974) and McGraw and Grotelueschen (1972). They suggest that the 
Processés #oL “repetition; -iselecfion ‘and**search\“atfeéct® the subjects 
ability to learn from objectives. When objectives are placed before the 
material to be learned, the learner is directed towards specific items. 
Once these items have been located, the learner proceeds to find the 
Hex LeapLrece = OLeeIntormatiopmdi1etated py the instructional obpyective- 
Irrelevant information is passed over quickly. This procedure enables 
one to acquire intentional or objective-relevant knowledge (Wittrock and 
Lumsdaine, 1977). Conversely, when objectives are placed at the end of 
a study, the learner carefully examines all the information presented 
since s/he ‘is unsure of what to look for. After reading the objectives, 
the learner then searches through all the incidental and relevant 
material for the information required. Not only does s/he acquire 
intentional knowledge as specified by the objectives, but also inci- 
dental knowledge, since the latter was examined on his/her initial 
reading of the material and again during his/her search for objective 
relevancy. Thus, a selective attention model appears to explain many of 
the recent findings about adjunct questions and objectives (Wittrock and 
Lumsdaine, 1977). 

To this point the benefits of placing questions before and after 


text material have been considered. If’ ‘questions “are ~grouped and 
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spread throughout the text, Kaplan (1974, 1976a) states that this method 
of part-presentation results in greater intentional learning than whole 
presentations. However, the inspection time for part presentations is 
greater than those obtained from whole presentations. Contrary to 
Kaplan's findings, Papay (1971) reports inconclusive results for inten- 
tional learning in situations involving part and whole presentations. 

The number of objectives and the quantity of material to be learned 
may also affect the effectiveness of objectives (Duchastel and Merrill, 
1973). Rothkopf and Kaplan (1972, 1974) indicate that intentional and 
incidental learning increase with the number of objectives used. At the 
Same time, there is a decrease in effect if the number of relevant 
sentences is increased. Similar results are reported by Rothkopf and 
Billington (1975). 

However, it should be noted that in an instructionalsssetting..» the 
emphasis is on intentional learning. This type of learning is normally 
classified in a manner similar to Bloom's (1956) taxonomy of the cogni- 
tive domain. Of the seven studies investigated by Duchastel and Merrill 
(1973) ieheonlymethatesofetPapay (G197.1) syieldede significantmmesultss when 
knowledge and higher levels of learning were used as criteria. The 
difference was only apparent on the posttest and not on the delayed- 
retention test. Thus, Duchastel and Merrill were unable to make 
generalizable statements regarding a significant interaction of objec- 
tives and types of learning. However, Hartley and Davies (1976), who 
reviewed 40 empirical studies that focussed on preinstructional 
strategies, were able to make the following tentative statements: 

Behavioral objectives do not appear to be useful, in terms of 

ultimate posttest scores, in learning tasks calling for 

knowledge and comprehension. On the other hand, objectives do 


appear to be more useful in higher learning tasks calling for 
analysis, synthesis and evaluation (p.250). 


40 


tase ma 


a » vi : — 
ee oo tt aee 
: ae es a een 
mr “ “a nani _ 
went SEA Ga die Sie 
#5 aaotratnaisg tag 08 ani ne es | = 
; 7 . — ey 
os yeantend esoisuamaeee A NaN wetha ae ee 


-usani tol eslvess ovbantsnesad aiid 


bodsem eilt Jods 


berme! sd ot lertasam Bo iieeiaem: 
Lidasolt haw lagenasell -colandaieeiaaia aa 
bus iegordasin: oed3 siepttur (AUEL ,S00L) aabges bos Bqoddzod (EXEL 
281 34 -iboau awitos~da In seaman, add ctiw seteaog? gotassed leznsbéogt 
‘adeveiex t se4mr sda tu yoaids ob seasaneh « ai eeed | sai) suse 
His Rgnwtisel ve botuogss que abidena gekiei2 beesovami ai eeonesees 
| D _.» ARR) wosgaallet 
_ wit .g0trine leuetongs yen) ae, ob dade besos ed bivode 22. \29vewsll « « 
gilopzos si sc usial to. eqyd anil, aatengs! iegetanesat no 2k abesdqna 7 
-itge> ote lo wrinogss (ase) ‘a'gontW oa uslimte veanam « ot bsitdasal> 
svat bon Isreal wd bedepieaeauae peeborg \aovee. sit 20,.mingob! ovis 
waty eilveot tuerltiagien bebTphy (TVOL). yeqet to aada ylao 4 (Eset) 
owt -aizedino ae tay svew gaaR@asd Melee asdgid Bax ogbelvood 
sbauslle 400. ao aan. hele eedteng eh¥ ho sameqqs Wino new nanausttth 
segs 2 siden gta Mtr anand sud dey mottanser 
*1hie Bo wrtssereans Osos iigta & gudireges esnsentade oldesileronsg | 
cate OKOR) ascent x i. quiavae! 20 egy? bas. 2evis 
benopiourzenterg, co 1 »  Rageaeeaeas ara 
iy 
; e } a — 
+ Le gr emi 


— 
— 


_ 


OO 


= 


The effectiveness of objectives appears to vary with the character- 
istics of the learner. A few of the significant findings are presented 
below. According to Smith (1967), slow learners appear to benefit from 
the use of instructional objectives. Perhaps this is because the objec- 
tives act as supplanting devices (see Ausburn and Ausburn, 1978; Bovy, 
1981). Cook (1969) indicates that the middle ability students profit 
most from an objective-hierarchy pee ene es This was the type of treat- 
ment that was included in the study described in this document. Based 
on Etter's (1969) findings, high socioeconomic males score significantly 
higher than other groups when objectives are used. Behavioral objec- 
tives scanereduce| the level) of@thersubjectsheanxietyma neal ong-termes tudy 
(Merrill and Towle, 1971). 

Perhaps the most important student variable is motivation. Again, 
1i¥one pcan accept the ypremisesthativadjunct questions are simularsyto 
instructional objectives, the work of Frase, Patrick and Schumer (1970) 
may provide useful information regarding this variable. In order to 
assess whether motivation affects the use of pre- and postquestions, the 
researchers employed three levels of incentives. Postquestions are 
reported to be effective under low incentive conditions. However, as 
the level of motivation increases, the prequestion and control groups 
produce an increasing number of correct responses. One should note that 
in the majority of classroom settings, the incentive to learn may not be 
as great as that which was exhibited in this experiment, nor could one 
expect that this high state of motivation would be maintained for an 
extended period of time. The role that motivation will play in this 


study is addressed in other sections of this document. 
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When objectives are utilized, the amount of learning time required 
by a student varies greatly. Mager and McCann, and Allen and McDonald 
(both reported by Mager and Clark, 1963) indicate that the use of 
instructional objectives will require overall less learning time. 
However, the latter study is confounded by a student control variable; 
thus making the interpretation tentative. Conversely, Merrill (1970) 
and Merrill and Towle (1971) report that students spent more total study 
time on the learning tasks when behavioral objectives are available. 
Smith (1970) reports no significant differences. 

Based on the work of Dalis (1970), Huck and Long (1973), Lawson 
(1973) and Merrill (1970), objectives appear to be more valuable when 
they are used with material that lacks its own tightly-knit internal 
structure. This statement supports the faith Duchastel and Merrill 
(1973) place on the organizational abilities of objectives. Duchastel 
(1979) claims that objectives and text structure can each provide the 
learner with orientation to the printed material, but together they do 
not increase learning. Since organization makes it possible for 
subjects to employ efficient strategies for learning (Myers et al, 
1973), the effects of the objectives upon organized learning material 
will be minimal. However, it should be noted that a printed document is 
not always structured in a manner that will lead to the successful 
completion of a particular instructor's learning objectives. 

Despite the inconclusive evidence presented in this review, 
Duchastel and Merrill (1973) suggest that objectives could 
I: direct student learning by discriminating between the relevant and 


incidental content; 
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2% provide organization of subject matter; 

Bl, enable students to organize their time; 

4. provide a measure which students could use to evaluate their progress; 
and 

52 activate and maintain student reinforcement (pp.64-65). 


In addition, Hartley and Davies (1976) suggest that objectives generally 
facilitate learning, irrespective of the grade level, length of instruc- 
tion (10 minutes to many weeks), or the type of subject matter that make 
up the material to be learned. 

Duchastel and Merrill (1973) indicate that certain non-significant 


results may have been caused by any one of the following reasons: 


i operational definitions of instructional objectives were inconsis- 
Gent; 

ya students may not have understood how to use objectives (see Brown, 
1970); 

ay the researchers may have employed too few or too many objectives; 
and 


4. the study was poorly designed. 

Thése®*points “are” similar? *tow) the “"ones’® encountered! *aniethertadvance 
organizer literature review, therefore further elaboration is not 
warranted here. 

Meltonee(1978) pointe@ioute that® there@es Pactneed. to Metermine tid 
greater detail the advantages and limits of instructional objectives; as 
well as the conditions under which they best function. Both Melton 
(1978) and Duchastel and Merrill (1973) agree that interactions among 
the main treatment, conditions and variables may yield more conclusive 


answers (also see Anderson and Fowler, 1978). Further, since the 
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majority of studies examined the effects of objectives on factual infor- 
mation skills, an investigation of objectives with respect to learning 
higher-order skills would appear to be appropriate. These two sugges- 
tions were incorporated into the design of this study. The study 
examined the interactions among the following variables: treatment, 
general cognitive ability, age, low- and high-order skills and criterion 
measures. 

The overwhelming majority of instructional objective studies 
utilized written prose material. Many produced non-significant results. 
These results could be due to the fact that printed material under 
learner control has greater referability, and therefore permits the 
learner to review--to take more time to study what s/he finds difficult 
(Levie and Dickie, 1973). Perhaps instructional objectives would 
enhance learning from fixed-paced, fixed-sequenced media which are not 
under learner control. Before one attempts to provide answers to. this 
hypothesis, it is mecessary to describe the characteristics of the 
learning material. The attributes may influence the manner in which the 
information is processed within the learner's cognitive structure. 

Although there is little empirical work that has studied the use of 
advanee Organizers and instructional objectives in» video “or f11m 
programs, there has been a thorough investigation of the effects of 
adjunct questions on learning from motion pictures. The following 
studies provide evidence that the insertion of questions into films can 
lead to an increase in learning: Anderson (1970); Hoban and Van Ormer 
(1951); Kanter (1960); Lumsdaine, May and Hadsell (1958); Teather and 
Marchant (1974). Since the instructional material that will be used in 


this study will be presented via the non-print medium of television, an 
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examination of the characteristics and effectiveness of television in an 
mmstructionalmesettanesmwill be described in the next Section of this 


literature review. 
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2.5 Instructional Television 
om lotro duction 
Instructional theorists imply that the successful completion of any 

instructional plan will depend on the attributes of the medium used to 

convey the learning material, as well as the specification of the 
learning outcomes, the characteristics of the learner and the use of 
attention-directing devices. 

From the thousands of research studies that have been performed on 
media, the following statements can be made: "that all media can 
instruct" and "learners can learn from virtually all media" (Campeau, 
1974; Chu and Schramm, 1967, 1974; Clark, 1975; Gagné, 1967, 1974(b); 
Jamison, Suppes and Wells, 1974; Levie and Dickie, 1973; Moldstad, 1974; 
Salomon, 1978; Schramm, 1977). Moldstad (1974) concludes that the 
voluminous amount of research findings enables educational technology, 
if carefully selected and used, to make the following claims: 

Le Significantly greater learning often results when media are inte- 
grated into the traditional instructional program; 

28 equal amounts of learning are often accomplished in significantly 
less time using instructional technology; 

Sh multimedia instructional programs based upon a é "systematic 
approach" frequently facilitate student learning more effectively 
than traditional instruction; and 

ae multimedia and/or audiotutorial instructional programs are usually 
preferred by students when compared with traditional instruction 
(Moldstad, 1974, p.390). 

One additional item should be added to the above list. Based on 


the work of Briggs, Campeau, Gagné and May (1966), Briggs (1968, 1970), 
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Salomon (1974b) and Aronson (1977), it can be stated that there is no 
one medium that is ideally suited for all types of desired outcomes and 
for all learners. The instructional effectiveness of any medium is 
increased by proper planning (instructional development) and _ the 
utilization of its key attributes. 

It was clearly stated at the beginning of this study that the 
material to be learned in this research study would be presented via 
television, therefore the characteristics of television and its capa- 
bility to promote learning in this study will now be discussed. 

2.52 The Attributes of Television 

Video-displayed material possesses characteristics which distin- 
guish it from other media such as printed material. When used in the 
tradi tional@ classroom, sevting Swheresthe anstruction™ is.atéacher rather 
than’ learner-paced,*-video-displayed material is classified as being 
fixed-paced and fixed-sequenced. Under these conditions, the learner is 
not able to operate at a pace that is congruent with the individual's 
intormation=process insu syst emiar nore) cane stheMléarners*reviewpecertain 
aspects of the learning material to which s/he has been previously 
exposed. Therefore, the learner must be able to adapt to the rate of 
presentation either be using his/her own built-in learning strategies, 
or by using external’ "prompts or cues to direct his/her attention. An 
indication of the successful use of these types of prompts is provided 
by Yarbus (1967). Yarbus asked subjects to determine the ages of people 
in a picture. The eye movement patterns revealed that subjects concen- 
trated mainly on the people's faces and spent little time scanning the 
remainder of the picture. Thus it is possible that preinstructional 


strategies help the learner to quickly identify what is and is not 
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important in a visual image, and therefore to reduce the amount of 
visual scanning (see Guba et al., 1964). 

Television, like other media, transmits its messages via signs. A 
sign is "a stimulus intentionally produced by a communicator for the 
purpose of making reference to some other object, event or concept" 
GLevieywands Dickie3911973, Wpa86Warh Likeosliderstapee presentations sand 
film, television can present both iconic and digital information at the 
same time (see Levin et al., 1974). Iconic signs resemble the things 
they represent, for example, the picture of a hat, whereas digitals do 
nobly) foumexamplesd thepworde ‘hat'A) Inatermsmofiatssdrentaljachayacter- 
istics, television is similar to textbooks since the precisely-sequenced 
order of words on a printed page can easily be portrayed on a video 
screen. Digital signs, such as words on a television screen or auditory 
messages, are believed to direct thought more narrowly and predictably 
(Salomon, 1974b) than iconic signs since iconic images present all the 
stimuli at once (see Knowlton, 1966; Levie and Levie, 1975). In 
addition, there is evidence that pictorial iconic recall is superior to 
verbal digital recall (Carpenter, 1953; Dale, 1954; Gibson, 1954; 
Guapperijee 19636 Haber, 119703, Niekerson,j< 1965; mPaivio Tand Fothinalga0; 
Baiveo 6t ale i1968) sesShepard glO6/Jecdeaims that subgectss cangmecailal 
98% of any combination of 612 pictures previously shown. Haber (1970) 
reports a 95% accuracy with the attempted recall of 2,560 photographic 
slides shown over a two- or four-day period. The potential for televi- 
sion to show a variety of pictorial images is not an exclusive charac- 
teristic. Flat-mounted pictures, overhead transparancies, slides and 


filmstrips also have this capacity. 
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What effect do the combined audio and visual images have upon the 
learner? One advantage of combined media is that those individuals who 
Navess been wdetined as visual or aural attenders) (Ingersoll, 1970; 
Ingersoll and Di Vesta, 1972) will not be at a disadvantage providing 
that information in both channels is similar (Baldwin, 1968; Hsia, 1968; 
Levie and Dickie, 1973). When both pictorial and verbal material are 
combined, the learner is able to form longer verbal chains and use more 
sophisticated technical language (Gropper, 1966). The above statements 
are further supported by Fleming and Levie (1978), Hoban and Van Omer 
(1950), and May and Lunsdaine (1958) who claim that audiovisual presen- 
tations such as motion pictures enhance learning. Nelson and Moll 
(1950) tested two films in which the visuals were dominant. They report 
that neither the audio nor the visual portion was better (see James, 
1962; Schulz, 1969). The greatest learning occurred when both film 
elements were used. However, it becomes difficult for the audience to 
follow mixed media at high rates of presentation because the learners 
have to rapidly switch their .attention from one medium to another. 
Information and continuity from both media may be lost since switching 
takes time. How much time is involved is not known. This detrimental 
effect of combining media is most apparent when messages from the 
combined media are different (see Black, 1962; Travers, 1967). 

Television programs by themselves, like many other media, do not 
usually elicit overt responses and do not provide the learner with the 
immediate feedback that some learning theorists believe to be an 
essential component of effective instruction (see Allen, 1957). 
However, when attempts are made to enable the audience to interact 


directly with the television teachers (Wolgamuth, 1961), few students 
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make use of these features. After a careful survey of the literature, 
Neve asand. Dickie) 461973) w stated aathateeovert responding facilitates 
learning only: 
I; when the response is not in the learner's vocabulary; 
24 when recall of new technical terms, foreign language, vocabulary, 
or motor skills must be learned; 
oh when difficult material is being presented to an unsophisticated 
audience; and 
4. when long programs are being presented. 
Except for the situations listed above, Levie and Dickie report that 
covert responses are just as effective as overt responses and are more 
efficient since they require less time. Since the learning material and 
procedure jusedgang@this »study didgnot fit: intosonesoiwetheystoum above 
Listed.conditions »,)this,, researcher .did, snot »provide, for interactive or 
overt feedback during the presentation of the video-displayed program. 
Further, from a cognitive perspective, it is possible for a student to 
learn without practice or reinforcement of overt behavior (Wittrock and 
Lumsdaine, 1977). However, this study did employ a form of feedback 
called the delayed-retention effect (Sassenrath and Yonge, 1968, 1969; 
Surber and Anderson, 1975; Wittrock and Lumsdaine, 1977; Sheridan, 1980) 
which aids in retention. Retention is improved when the feedback 
following an immediate test is delayed for at least a 24 hour period 
(More, 1969; Sturges, 1976). By providing the students with their 
scores one day after completing the criterion test, and sometime before 
they received the delayed-retention test, it was hoped that the instruc- 
tive effect of the preinstructional strategies would increase (see 


Rothkopf, 1971). 
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Both television and film have two attributes that distinguish them 
from other media. They have the capacity to show motion and continuous 
change, and special visual effects. Silverman (1958) states that there 
is no difference between motion or static presentation in the learning 
Situation, unless the concept to be learned deals with motion. 
Conversely, Allen and Weintraub (1968) claim that regardless of age, 
Sex, aDtbtty-~and™™= specitic™ sknowledge, “motion” “in “irlm staci rates 
learning. This conclusion could be based on the fact that when an 
individual sees motion, many nerve cells in the visual cortex respond 
with a burst of energy (Hubel and Wiesel, 1962). Since this nerve 
activity attracts attention (Neisser, 1967), an individual becomes 
cognizant of the image's existence and therefore is more likely to 
remember it (see Regan et al., 1979). The motion employed in the media 
program used in this study provided an attention-directing device as 
well as information necessary to understand the concepts in the video- 
displayed material. 

The alteration of perception due ‘to the use ‘of spécial visual 
effects (e.g. superimposition, split-screens and animation) is not known 
WiLheany "certainty "(GOldsteim, L9¥5)2 = Ineyrerores= tic = video-Ulsprayed 
material selected for this study only contained images that could be 
perceived in the world of nature without the use of special equipment 
such as a microscope. However, one should note that the selected 
instructional material contained an eight second slow-motion image of a 
wolf runing through snow. During the pre-pilot assessment, students 
were asked whether they noticed anything odd or peculiar about that 
particular segment of the program. Despite the fact that their atten- 
tion had been directed to this portion of the film, only 6 out of 26 


students were aware that slow motion was used. 
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Although television and film bear similar Characteristics, they 
differ with respect to the size of their projected image. . The size of 
the image affects not only the seating arrangement, but how students 
view the media. Film can have a larger, clearer image than television 
Soreehats the! learner may find it ditfticult to, focus on 4) par ciel at 
feature or to have a view of the entire scene. By using techniques such 
as shading, progressive development and 'zooming in' (Fleming and Levie, 
1978), the film audience can see an identical image to that which can be 
seen by subjects who watch an instructional television program. 

The major drawbacks to the use of television (and films) are: 
ilo The continuous flow of pictorial images allows for a wide variety 

of culturally specific interpretations (Berry, 1966; Jahoda et al., 

1976; Mangan, 1978; Pettersson, 1982). 
yk An abundance of stimuli is supplied by the combined images, 

especially detailed and coloured visual images (Allen, 1975; Borg 

ang pchulier, 1979. Booth and Miller, 1974s Chute, 1979-. 1900. cox, 

376. Dwyer, 19/0, - 1971, 1972, 1976, Franzwa, (9/3S.) Gorman, lors, 

Kanner, 1968; Katzman and Nyenhuis, 1972; VanderMeer, 1952). These 

stimuli may overload the capacity of the learner's information- 

processing system (Broadbent, 1965, 1970; Clark, 1978; Knowlton, 

1964; Travers, 1970; Treisman, 1969), and thereby impede the 

learning process. 

The design of this study took both of the above mentioned problems 
into consideration. It was difficult to assess the learner's ability to 
interpret a fixed-sequenced, fixed-paced, integrated audio and iconic 
message. It has been stated that North American children watch an 


average of two to four hours of television per day (Huston-Stein and 
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Wright, 1979), and that the average high school student has Spent more 
time watching television than s/he has spent in the classroom (Lesser, 
1974). This does not mean that they can meaningfully interpret the 
television message, but it does indicate that they are familiar with 
this medium. To ensure that students had been exposed to integrated 
audiovisual méssages in an instructional setting, only those classes 
which had used television and/or film to promote intentional learning 
weresuushized tngthisestudy. 

Television does present the learner with a large number of stimuli 
at one time. If students are to learn efficiently and effectively from 
this medium, they must be directed to accomplish specific learning tasks 
that enable them to consolidate their new learning into their existing 
cognitive structure. It is hypothesized that advance organizers and 
instructional objectives can be used to increase the learning from the 
video-displayed material. 

During \the’ thirty  year= history of instructional’ television,» exten- 
Sive -research has been compiled on the comparison of the relative- effec- 
tiveness of imstructional television versus face-to-face lecture 
tismcuction, @tlmI5o Hobanestated that: 

There is every reason to expect that there should be less 

learning in a television class. There is an absence of intel- 

lectual give and take believed to characterize some of the 

most effective teaching. There is “Little Jopportunicy —to 

adjUStmetO  individualweditterences, jrates = and sneeds: The 

student wouldn't so readily feed back his responses, or signal 

his lack of understanding, or clear things up with a question. 

There is indeed good reason to expect that conditions would 

make for a less favourable outcome and a less well-informed 

student. However, there is as much learning taking place in a 

television class as in a non-television class (p.165). 


Summaries of comparison studies of television versus face-to-face 


instruction have been performed by Holmes (1959), Kumata (1956), 
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MacLennan and Reid (1963), and Schramm (1962). Schramm (1962) conducted 
a major study that was corroborated by Allen (1971) and Semple (1976). 
Since they obtained similar results, Schramm's findings will be reviewed 
in detail. 

Schramm took a detailed and impartial look at 393 studies which 
involved a comparison of learning via television and via actual teachers 
iiethe sclassroom. she efound that |. in, oS (percent tof the vstudies, 
there was no significant difference. In 21 percent (of the studies) 
students learned significantly more (by television), in 14 percent, they 
learned significantly less from television" (Schramm, 1962, pp.84-86). 
However, it is possible that one method of teaching may be favoured by 
the subject matter, grade level, or research design. 

The conclusions drawn by testers, school administrators, teachers 
and students has been that the average student can most likely learn 
about as much from a television class as from an ordinary classroom 
method. Schramm states that all types of students profit from the use 
of instructional television. 

Variation in the effectiveness of television teaching according to 
subject matter is also revealed by Schramm. Those subject areas which 
had outstanding success for the groups tested were mathematics, 
sciences, and social studies. Humanities and literature have had the 
least success. 

A further clarification of Schramm's findings has been made by 
Stickell (1963). He believes that many research studies are invalidated 
By an, inadequate, control of variables. Thus he set stringent require 
ments for his comparison studies and then carefully examined 250 
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partially interpretable and 10 as interpretable. "Of the remaining 10, 
all showed no significant difference (NSD) in learning at the 0.05 level 
of significance between face-to-face and televised instruction. 

It is apparent that in general, there is no significant difference 
between students taught by television and those by conventional methods. 
However, the assumption which is implicit but never questioned in these 
types of studies, according to Schramm, is that the "present conven- 
tional teaching methods produce the optimum possible in the teaching 
Situation and therefore provided an adequate base for comparison" 
(Schramm, 1960, p.178). 

It should also be noted that results obtained in studies involving 
retention tests are the same for immediate information gain tests, no 
Significant differences are found when compared with conventional 
lecture formats. This result is obtained whether the retention test 
Tastseror, 3010.45 days, 4 year,or three years (Schramm, , 1960. p-lol). 

There are a number of distinct advantages in using instructional 
television. From the outset, it must be clearly stated that individuals 
can learn from instructional television (ITV). According to Cassirer 
(1960) and Gordon (1970), ITV can be successfully employed in teaching 
any subject material involving one-way communication. It can also be 
used for enrichment, co-operative, team and total teaching. 

Costello and Gordon (1965) state that television is a medium which 
has the potential to bring together all of the audiovisual artifacts, 
such as films, filmstrips, slides, records and other prepared audio=- 
visual aids. The audio and visual elements of these sources can be 
combined to increase the amount of meaning to be communicated. The 


sound may complement the video or the video may complement the sound. 
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In education, according to Gordon (1970), sound is accepted as having 
the overriding intellectual stimulation (Gordon, 1970, p.132). However 
in (sttence, “especially biology, “the pictorial representation 1s 
essential. 

Television is a means by which the same quality and content can be 
viewed by numerous students and teachers. Since television cameras can 
take close-ups of objects and people, the intimacy that is frequently 
missing in the real lecture hall can be transmitted (Costello and 
Gordon, 1965). Close-ups permit each member of the television audience 
to have a front row seat. The television camera can be used to clarify, 
enlarge or isolate biological specimens, charts and graphs within their 
surrounding field. The view given to the student may be better than 
pfront row, --contingent upon the skill ot the; lecturer sand the attention 
of the viewer. Ifthe former possesses the talent to evoke and stimu- 
late interest, a well-designed TV program cannot dampen it (Costello and 
Gordon, 1965, p.31). 

The present study involved classes at different periods throughout 
the day. Is it possible that the video-displayed material was less 
effective during the afternoon classes as compared to the morning 
classes? Armirian (1963), Dietmeier (1962), and Kraft (1961) indicate 
that the time of day has no effect on the ability to learn from televi- 
sion. 

Obviously, television is not the only medium that could have been 
used in this study. Film has similar attributes. Although film and 
television are almost identical (Lumsdaine and May, 1965), they have 
minor differences which have been found to affect the final product. 


Glaser (1962) states that the differences between television and film 
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lie more in the philosophy and practice of production than 

in any inherent differences characteristic of the media. 

Aside from minor differences in grain or resolution, the 

television lesson, kinescope recording (a process of recording 

television images on film) or videotape recording differ 
primarily from the sound picture in terms of screen size 

Gpis258))" 

Although videotape has a rougher image texture than film, the 
roughness is virtually unnoticeable if both videotape and film are shown 
with the same image size and the observer is a few feet in front of it 
(Gordon, 1970, p.57). The screen size of television is found to have no 
consequence on learning as long as the student can clearly see the 
screen (Chu and Schramm, 1967; Gordon, 1970; Haney and Ullmer, 1970). 

It is possible that the television $e oe, size is preferable to the 
large film image that is normally used in the classroom. Goldstein 
(1975) indicates that only crude information can be taken in by the 
individual when the visual image is large. The ability of the eye to 
process information generally improves when the subject is able to focus 
on an object. Since the angle of viewing which provides a clear focus 
is small, individuals must move the eye from one part of the picture to 
another. The maximum rate of these movements is two to four movements 
Det scecond «(MoGay, 197 0).0mithes larrersthe simace Luem@erealerneise Lie 
fumber of fixations ‘that are required to view the entireypicture, and 
thus the longer the exposure time needed. If the pictures are presented 
Conbimously, anlauit they sare not under the contCrol@om tiesviewer. et) 1s 
possible that there may be an inadequate amount of time to view the 
images, particularly large ones. This hypothesis is supported in part 
by Dwyer (1970) who found that students who received instruction via a 


22-inch monitor (measured diagonally across the screen), achieved 


significantly higher scores on drawing and identification tests than 
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those who received identical instruction on larger screens (5 x 3 feet, 
and 6 x 4 feet). The study described in this document used a 22-inch 
monitor to present the videotaped material, therefore minimizing the 
time and movement involved in eye fixations. 

According to W. Schramm, 

There can no longer be any doubt that students learn effici- 

ently from instructional television. The fact has been demon- 

strated now in hundreds of schools, by thousands of students, 

in every part of the United States and in several other 

countries 

Instructional television is at least as effective as ordinary 

classroom instruction, when the results are measured by the 

usual final examination or by standardized test ... (And) 
employing the usual tests that schools use to measure progress 

of their students, we can say with considerable confidence 

Cidl lie 0) perceniw Onmedgaver ves la rgcuenumbe rao tsComUard sons 

between televised and classroom teaching, there is no signifi- 

Cant difference. In 21 percent, students learned signifi- 

cantly more, in 14 percent, they learned significantly less, 

from television (Schramm, 1962, p.49). 

The ability of television to teach is exemplified by the establish- 
ment of the Public Broadcasting System in the United States and the 
Ontario Education Communication Authority in Canada. Further, televi- 
sion is used extensively by the Open University in England and Athabasca 
University in Canada. 

Thus, this study is not concerned with whether instructional tele- 
vision could be as effective as face-to-face or conventional instruc- 
tion: Students do learn from television quickly and efficiently 
(Schramm, 1962, p.66). Instead, this study was primarily concerned with 
whether learning from a _video-displayed science program in an 
instructor-centered classroom is differentially affected by the use of 
advance organizers and instructional objectives. The evidence reviewed 


here stongly suggests that devices such as preinstructional strategies 


which are purported to orient and aid the learner in the processing of 
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external stimuli may improve learning from a medium such as television 


because: 


Al. 


group instruction via television is instructor rather than learner 
controlled, i.e., the rate of presentation is set, so the learner 
cannot review as in a computer-assisted instructional setting or 
when the learner is reading on his/her own, or dependently decide 
the order of the items in the instructional sequence (see Dwyer, 
1970); 

the learner must decide what is salient against a background of 
visual and auditory noise (see Knowlton, 1964; Yarbus, 1967); and 
the combined media, especially the realistic iconic visuals, 
present an abundance of information cues which may overload the 
Communication channels of students, particularly those of average 
and low ability (see Broadbent, 1958; Borg and Schuller, 1979; 


Knowlton, 1964; Triesman, 1969). 
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2.6 Statement of the Problem 

The effectiveness of instructional television could be improved if 
one employs an instructional design that takes into account Rothkopf's 
(1971) theory of mathemagenic behaviors. This theory suggests that 
learning can be improved if activities in advance of the presentation of 
the learning material are performed by the learner. These activities 
are intended to modify a learner's orientation to the material and 
therefore may alter the manner in which the stimuli are read, heard and 
viewed. While there is considerable theoretical support for the use of 
preinstructional strategies, empirical reviews of the application of 
these strategies to printed materials have provided mixed support. 
(Barnes and Clawson, 1975; Duchastel and Merrill, 1973; Hartley and 
Davies, 1976; Novak, 1977; Melton, 1978; Kozlow and White, 1979; Mayer, 
1979). It has been suggested by Mayer (1978, 1979), Kozlow and White 
(1979), Nugent, Tipton and Brooks (1980a, 1980b) that preinstructional 
strategies may be best suited for multi-media learning materials that 
are used in an instructor-centered environment. Under these conditions 
where the learner has no control over the sequence or the rate at which 
s/he progresses through the material (Clark, 1978; Knowlton, 1964); it 
would appear that mathemagenic activities may be ideally suited for 
aiding the learner in focussing his/her attention on certain aspects of 
the learning material. Further, with the increasing use of fixed-paced, 
fixed-sequenced media (FPFSM) which contain combined audio and visual 
images, there is a need to find ways in which learning can be improved 
without the use of the interactive feedback or individualization that is 
thought to foster learning in the traditional classroom. Since a tele- 


vision or video-displayed program’ is created by a producer who will not 
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know the precise objectives of the instructor who may use the finished 
product, an instructor could use preinstructional strategies to provide 
a structure that is more consistent with his/her course goals. 

In this study, advance organizers and instructional objectives were 
considered to be mathemagenic activities. Advance organizers, supported 
by Ausubel's (1963) theory of meaningful verbal learning, are general 
inclusive ideas written at an abstract level relative to the instruc- 
tional material (Ausubel, 1968, 1978). Advance organizers are catalysts 
that promote the creation of cognitive structures that can efficiently 
store and relate incoming information to previously acquired knowledge 
(Ausubel, 1980; Ausubel and Robinson, 1969). Instructional objectives 
are statements of instructional intent which are purported to assist the 
learner by guiding the learner in his/her selection and arrangement of 
incoming stimuli. By using instructional objectives, the student will 
be, able to select efficiently the salient material while attending 
minimally to extraneous material (Bovy, 1981; Mager, 1962; Popham and 
Baker 970) 

The primary aim of this study was to examine the effect of advance 
organizers and instructional objectives on learning from fixed-paced, 
fixed-sequenced media. As suggested by Cronbach and Snow (1977), 
Salomon (1979), and Melton (1978), the interaction of the treatments 
with personal characteristics such as age and intelligence quotient was 
also examined. These interactions may have provided evidence that 
preinstructional strategies can act as supplantation devices (Ausburn 
and Ausburn, 1978; Salomon, 1979). Finally, this study was designed to 
investigate the possible differential effect of preinstructional strate- 


gies on the acquiring of knowledge and on the learning of higher-order 
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Ski ilsmsuchivas application, analysis, synthesis and evaluation. This 
division of Bloom's taxonomy was based on Sprague's (1981) distinction 
between "knowing that" and "knowing how." Unlike the majority of 
previous studies (e.g. Dayton and Schwier, 1979; Nugent, Tipton and 
Brooks, 1980) this study focussed on delayed-retention test scores. 

It has been suggested by Dayton (1977) and others that instruc- 
tional development studies should consider incidental and intentional 
learning as research variables. However, if one employs a systematic 
approach to learning which involves the basic principles of instruction 
and media selection, a teacher will select instructional procedures and 
materials that are directly related to his/her curricular goals (Briggs, 
Campeau, Dick and Carey, 1978; Gagné and May, 1966; Gagné and Briggs, 
1979; Gerlach, 1966; Tosti and Ball, 1969). Under these conditions, 
intentional learning is far more important than incidental learning. 


Therefore, only intentional learning was considered in this study. 
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aoachethe Hypotheses 


This study will attempt to test the hypotheses listed below at the 
p $0.01 level of significance. Although both immediate and delayed 
posttests were considered in each hypothesis, the emphasis was placed on 
the analysis of the delayed-retention scores which were not prone to 
instant recall (Lawton and Wanska, 1977). The latter criterion test 
measured long-term learning which can be defined as a relatively perma- 


nent change in a learner's behavior over a period of time (Gagné, 1970). 


Hypothesis One 


There will be no significant difference among scores obtained on an 
immediate and on a delayed-retention test by students who receive 
one Off three mspecified Mreéeatments=—-an 0advancel onzantzeryeunsctruc— 
tional objectives and a placebo. 
If the study results reveal that mathemagenic activities such as 
instructional objectives and/or an advance organizer facilitate 
learning, support for Rothkopf's (1971) theory of mathemagenic behaviors 
would be provided. In addition, if the advance organizer proved to be 
effective, Ausubel's (1963) theory of meaningful verbal learning would 


also be supported. 


Hypothesis Two 


There will be no significant interactions among treatments, age 
(grade) and general cognitive ability (IQ) on an immediate and on a 
delayed-criterion measure. 

According to Cronbach and Snow (1977), one may not find a significant 


effect among the treatment variables unless the characteristics of the 
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learners are considered. Further, Allen (1969), Ausubel and Fitzgerald 
(1962), Chaudhari and Buddhisagar (1981), Dawson (1965), Duchastel and 
Merrill (1973) and Melton (1978) indicate that preinstructional strate- 
gies may be successfully employed by certain types of learners, but not 
by others. For example, a young student, such as those in grade 7 who 
tend to be in the concrete-operational stage of mental development 
(Piaget, cited by Brainerd, 1978 and Sund, 1976), may find it difficult 
to deal with the abstract nature of an advance organizer, or the higher- 
Orderesski lis = whi chs scangebe: | specified™ by instructional fobjectives: 
Conversely, older students in grade 11 who tend to be formal-operational 
thinkers may be better able to operate effectively with advance 
organizers. The abstract nature of advance organizers may be more 
Suitable for students with a high level of intelligence than those 
possessing a lower 1Q. However, one could also hypothesize that because 
of the lack of ability, lower IQ groups would benefit from the use of 
any aid which enables them to deal more effectively with the learning 
material. The lower IQ subgroups of the students who receive prein- 
structional strategies may perform better than the comparable subgroups 


of the control students. 


Hypothesis Three 


There will be no significant differences among student scores on 
either the low or high cognitive level portion of an immediate and 
a delayed-retention test by students who not only differ in age and 
general cognitive ability, but also receive one of three specified 


treatments--an advance organizer, instructional objectives and a 


placebo. 
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The latter hypothesis is based on the work of Ausubel (1978), Kozlow and 
White (1979) and Mayer (1979) who suggest that preinstructional strate- 
gies may be particularly effective for higher-order cognitive skills of 
Bloom's (1956) taxonomy. Knowledge of information may be easily 
forgotten (McDonald, 1965), but the knowledge of structure or higher 
level skills may persist over an extended period of time, especially if 
the individual is exposed to preinstructional strategies that promote 


the development of an organized cognitive structure. 
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CHAPTER ITI 
METHOD 
3.1 Subjects 
A total of 695 students in grades 7 and 11 from an urban-suburban 
school district took part in the study. Data derived from 85 of these 


students were not utilized because: 


ie the students were not present for the entire study; 

23 it was impossible to obtain their IQ scores; 

3% their answer sheets were incorrectly completed; and 

4. they had previously seen the video-displayed program used in the 
study. 


In order to obtain equal cell sizes in the 18 cell research design, a 
further 160 students were dropped from the analysis leaving 450 students 
(225 in each grade). 

The study population was characterized by a mixture of socio- 
economic backgrounds. Since it has been suggested that the socio- 
economic background affects a student's past experience and therefore 
affects what s/he brings to bear on the learning situation (Broom and 
Selznick, 1969, cited by Rich, 1979), a diversified research population 
was desirable. 

To ensure that students have been exposed to integrated audiovisual 
messages in an instructional setting, only those classes which have used 
television and/or film to promote intentional learning were utilized in 
this study. This procedure minimized the occurrence of the novelty 
effect. Further, based on the television viewing habits of North 
American children (Huston-Stein and Wright, 1979; Lesser, 1974), one 
could presume that the students were familiar with the interpretation of 


combined audio and visual images. 
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3.2 Instruments 

ee Preinstructional Strategies 

A pre-pilot test assessment verified that the preinstructional 
strategies described below were written at a comprehensible reading 
level for the junior and senior high school subjects. Copies of the 
three strategies can be found in Appendix A. 

By distributing a written from of preinstructional strategies or 
placebo, each containing an identical number of words, one was assured 
that: 

1. a standardized content and format was given to all members of the 
experimental groups; 

2. variables which could be introduced if the strategies were 
presented orally by an instructor were eliminated; and 

oe each group of students received the same length of treatment and 
thereby enabled one to comment on the efficiency of the instruc- 
tional variables of the study without considering the confounding 
variable of different exposure times (Carver, 1972; Dayton and 

Schwier, 1979; Mayer, 1979). 

Advance Organizer 


The advance organizer was a 166-word prose passage that: 


1. was a general statement of the theme of the material to be learned; 

2. was written at a higher level of abstraction than the to-be-learned 
material; 

3. enabled one through analogy or other means to determine the rela- 


tionships in the to-be-learned material; 
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4, contained words and phrases that-are understandable by the learner; 
oe was presented prior to the to-be-learned material; and 
6. did not contain information that could be used directly to answer a 


Leste squestion. 

The above descriptions of an advance organizer was based on a synthesis 
of the advance organizer research studies of Mayer (1979, p.392), 
Ausubel (1960), and Ausubel and Fitzgerald (1962). 

Three judges--a junior high school teacher, a senior high teacher 
and an education professor--agreed on the form of the advance organizer. 
Instructional Objectives 

The instructional objectives were nine statements of instructional 
intent which were expressed in terms of observable performance of the 
Vearner, ‘The obyedt ines had the following components: identification 
of the learner, indication of the performance expected, specification of 
the conditions under which the learning task was to be. performed, and 
indication of the criterion of success (see Mager, 1962; Gronlund, 1973, 
1978). 

This preinstructional strategy consisted of 166 words and yielded 
an objective/program ratio (number of objectives per minute of presenta- 
tion) of 0.6:1 or 9:15. Three judges--a junior high school teacher, a 
senior high teacher and an education professor--agreed that the items 
were correctly stated instructional objectives. 

Placebo 

The placebo consisted of a 166-word prose passage describing a 

Canadian scientist who is known as a producer of educational programs 


similar to the one viewed by the subjects. This written science 
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material provided the control group with the same experiences as the 
experimental treatment groups, and ensured that each student was 
occupied for the same amount of time (after Dayton and Schwier, 1979; 
Mayer, 1979). 

3.22 Video-displayed Material 

The video-displayed material was an instructional videotape that 
focussed on the ecology of wolves. The social structure of a wolf pack, 
the fundamental processes of its life, and its interaction with the 
biotic and abiotic factors within its environment were presented. 

The instructional material was coloured, fixed-paced, and fixed- 
sequenced. It presented a variety of iconic images and a supportive 
audio message. The visual portion of the program employed motion which 
was an integral part of its content. The running length of the program 
was fifteen minutes. 

In order to verify that the television program was appropriate for 
accomplishing the specified goals of instruction, and that it was 
comprehensible to the target audience, a series of pilot tests and 
evaluations was conducted using students and teachers from grade seven 
and eleven. 

A detailed description of the selection procedure and the actual 
program used in the pilot study can be found in Appendix B. 

3.23 Tests of General Cognitive Ability 

Scores from standardized general cognitive ability tests were 
obtained (with the school board's approval) from the students’ cumula- 
tive records. Students in grade 7 completed the Canadian Cognitive 
Abilities Test (Thorndike et al, 1974) in the fall of the year previous 


to the research study. Scores from the Canadian Lorge-Thorndike 
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Intelligence Test (Lorge et al, 1967) taken by the grade 11 students in 
grade 9 were procured. Since both tests have been standardized, they 
have a mean of 100 and a standard deviation of 16. Both tests measure 
the ability of an individual to work with ideas and with the relation- 
ship among ideas. 
Canadian Cognitive Abilities Test 

The Canadian Cognitive Abilities Test (1974) is a revision of the 
Canadian Lorge-Thorndike Intelligence Test. Outdated items have been 
removed. It has a length of 143 minutes and is given in three sittings. 
Three new subtests have been added. They are Quantitative Relations, 
Equation Building and Figure Synthesis. Ten subtests are assembled into 
three separate batteries to yield three IQ scores--Verbal, Quantitative, 
and Nonverbal. The Verbal Battery is designed to appraise relational 
thinking when the relationships are formulated in verbal terms. The 
Quantitative Battery is designed to assess ability for perception of a 
relationship among concepts and for flexibility in using quantitative 
concepts. The Non-verbal Battery emphasizes discovery of and flexibil- 
ity in manipulating relationships expressed in figural symbols or 
patterns. 
Canadian Lorge-Thorndike Intelligence Test 

The Canadian Lorge-Thorndike Intelligence Test (1967) consists of a 
verbal and non-verbal battery of questions which requires two sessions 
of 62 minutes to complete. Verbal, non-verbal and composite scores can 
be determined. These scores are comparable to those obtained on the 
Canadian Cognitive Abilities Test since the majority of test items are 


identical. 
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This test.is almost identical to the well-known Lorge-Thorndike 
Test (1954). Only two items from the original test were altered to 
insure that the test was suitable for Canada. Canadians generally 
obtain scores that are slightly higher than their American counterparts. 

3-24 “Criterion lest 

The purpose of this measuring device was to provide an indicator of 
the effectiveness of the EAA ah nace It was not designed to predict the 
actual placement of an individual as a standardized test would, but was 
intended to show the trend that one would expect with a group of 
students who exhibit characteristics similar to the experimental popula- 
tion. 

Based on the instructional objectives of the learning experience, 
and the test construction guidelines provided by Hedges (1968) and 
Gronlund (1973, 1977, 1981), a twenty-four item multiple-choice test was 
constructed. {t was primarily divided into two subtests of equal 
length. The first subtest contained knowledge questions based on the 
specific facts presented in the program. The second subtest consisted 
of application, analysis, synthesis and evaluation questions based on 
the concepts illustrated in the video-taped material. 

After a series of pilot tests and modifications (see Appendix D for 
details), the measuring device demonstrated -good item homogeneity (0.75) 
and test-retest reliability (0.75; based on the Kuder-Richardson KR-20). 
Based on the results of the pilot item analysis, six questions were 
modified or changed. During the main research study (N=610), the homo- 
geneity and test-retest reliability was 0.60 and 0.65 respectively. The 
KR-20 yields high values if the items on the test measure approximately 


the same attribute and have high intercorrelations. Since the items on 
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this test were not intended to measure the .same attribute, the homo- 
geneity value was not expected to be high. Further, a longer test would 
have yielded higher values. The test-retest measure was anticipated to 
be low because the treatment effects were expected to alter the distri- 
bution of scores and because the sample was characterized by a broader 
range of cognitive ability than exhibited in the pilot testing. 

One of the desirable features of the measuring device was that the 
mean of the immediate posttest (13.61; N=610) of the main study was 
located approximately midway between the minimum and maximum value of 0 
and 24. Thus, the effect of the preinstructional strategies was easily 
revealed since there was allowance for the upward or downward movement 
of scores on the delayed-retention test. 

The criterion test was used both as an immediate posttest and as a 
delayed-retention test. The emphasis in this study was. upon the 
delayed, retained knowledge of the subjects and not upon the immediate 
posttest scores which are prone to short-term memory recall. A posttest 
was included in this study because it has been consistently demonstrated 
that tests following instruction tend to consolidate learning so that 
performance is improved on successive tests (Anderson and Myrow, 1971; 
Kulhavy and Anderson, 1972; Roderick and Anderson, 1968; Rothkopf, 
1966). Further, it was possible that post-hoc analysis of the posttest 
scores would reveal certain functions of the advance organizers and 
instructional objectives that would not be eludicated by examining only 
the retention test scores. 

Appendix C contains a copy of the criterion test, an answer key and 
the correlation between the instructional objectives, advance organizer 


and test questions. Detailed analysis of the pilot measuring device and 
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the criterion test used in this research study are located in Appendices 
Deand §. 

3.25 Questionnaires 

Two questionnaires were designed to produce additional information 
which could not be obtained by the criterion measuring device. A copy 
of these questionnaires can be found in Appendix G. 
Student Questionnaire 

A series of seven short answer questions was designed to provide 
evidence of the comprehensibility and usefulness of the video-displayed 
material, and to indicate how the preinstructional strategies were used 
by the students. An indication of the students' experience with televi- 
sion and film in a formal instructional setting was also requested. 
Teachers' Questionnaire 

In order to ascertain the teachers' use of television and film in 
their science classes, and to provide evidence of the appropriateness of 
the video-displayed material for instructional purposes, an eight-item 
questionnaire was prepared. The teachers were also requested to respond 
to queries that dealt with the application of preinstructional 
strategies to actual classroom settings, and to note difficulties that 


students may have experienced while completing the research activities. 
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oe) Procedure 

For a detailed account of the teachers’ instructions and student 
activities, refer to Appendix F. 

Some of the studies which have employed advance organizers 
(Ausubel, 1970; Ausubel and Fitzgerald, 1961; Ausubel and Youssef, 1963; 
Merrill and Stolurow, 1965; Grotelueschen and Sjogren, 1968) indicate 
that comprehension is increased when the advance organizer is presented 
before the learning material. The grade seven students received 
randomly arranged sheets containing the placebo or ecology-oriented 
preinstructional strategies one day prior to viewing the video-displayed 
material. The grade eleven students received the sheets two days before 
the presentation. The teachers rent a prepared announcement and 
collected the sheets after the students were given two minutes to read 
the printed material. 

‘One or two days later, depending on the grade of the eupieere! 
students received the identical printed sheets that they had received 
dUGinewthe wLitst «stages oteethes study...) -AtLer ties instructors readead 
prepared announcement, the students read the sheets for two minutes, saw 
the video-displayed material and completed the teacher administered 
CLrLeer acon cesc. 

Since it is debatable as to whether school students are highly 
motivated towards learning, a procedure to maximize the ego-involvement 
of the subjects was employed (after Ausubel, 1960). Before the students 
completed the criterion test, the students were informed that their 
individual scores, as well as their class results would be displayed on 


the day following the testing period. 
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Two weeks after seeing the learning material, the students 
completed the delayed-retention test and the Student Questionnaire. The 
students were not forewarned about the delayed-retention test. This 
procedure reduced the chance of any outside study that could be 
performed between the exposure to the video-displayed material and the 
delayed-retention test, and lessen the test anxiety that could affect 
test achievement (Bauer, 1975; Grannum, 1976; Martin and Meyers, 1974; 
Momris andwliebertipea 9705) Runkel 991959; d:Souch> 1966 sgWines.6 197 lseYoung 
and Brown, 1973). The teachers provided answers to the Teachers’ 
Questionnaire. 

The researcher checked each of the test answer sheets for complete- 
ness and provided an identification number for each sheet. The results 
of the previously administered intelligence test were obtained from the 
school records. The data collected from all students who took part in 


all: stages of the study were analyzed. 
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3.4 The Research Design 

A factorial experimental design with repeated measures was utilized 
in this study (Campbell and Stanley, 1963). Since this design included 
a control group which had all the experiences that the experimental 
groups encountered, the design took into consideration history, matura- 
tion and regression. A control group was included in order to determine 
the magnitude of the difference that may be obtained when preinstruc- 
tional strategies are employed. By randomizing the subjects across the 
three treatment groups, both selection and mortality were controlled. 

The primary data analysis was a four factor analysis of variance 
(ANOVA) test with the fourth factor being a repeated measure. The 
factors were grade (2 levels--grade 7 and 11), treatment (3 levels-- 
advance organizer, instructional objectives and placebo), cognitive 
ability (3 levels--low, average and high) and criterion test (2 levels 
--immediate and delayed posttests). These factors lead to the produc- 
tion of two eighteen cell matrices; one for each of the posttests. 

The cognitive ability level of the subjects was determined by 
arranging the obtained IQ scores for each grade in ascending order. 
Using a joint frequency distribution, the boundary between each cogni- 
tive ability level was established by determining the class limits that 
would lead to the highest number of students in each of the 18 cells of 
the data matrix. Subjects were randomly dropped from each cell with 
More «thane twenty-~Live subjects» to equalize Jirequenciés =across all 16 
cells. The cut-off scores for the three cognitive ability groups were 
102 or below for low cognitive ability; 103 to 112 for average cognitive 


ability; 113 and higher for high cognitive ability. 
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Of secondary importance to this study was an examination of the low 
and high cognitive level questions contained in the posttests. Since 
the criterion measure was divided into two subtests, it was not possible 
to consider.the levels of the criterion measure as two non-correlated 
dependent variables, nor to state that their underlying matrices were 
identical. Thereforeye 4a * valid Sstatisticaly analysrse= could’ *note=be 
performed; a qualitative analysis of the data was performed. An ANOVA 
for each of the following data sets was conducted: total test scores, 
knowledge subtest scores, and higher-level cognitive subtest scores. 
The results of these three analyses of variance were compared and 
Sentrastedt The focus of this analysis was the interaction of the type 
of test questions on the delayed-retention test with the remaining 


factors. 
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CHAPTER IV 
RESULTS 

4.1 Overview 

The analysis of variance (ANOVA) test for significant differences 
was used to examine the data. The assumptions underlying its use were 
taken into consideration (see Ferguson, 1976). Equal matrix cell sizes 
(N=25) were employed to ensure the robustness of the ANOVA, and to 
enable the researcher to treat the variables as being independent of 
each other. In order to determine whether there were significant 
differences between cell means, the following level of significance was 
used: p<#0.01. Although more conservative, the Scheffé multiple- 
comparison test was utilized because it is more robust with respect to 
the assumptions of normality and homogeneity. 

Six hundred and ten students (315 grade 7, and 295 grade 11) 
comprised the total sample population. A crosstabulation of the charac- 


teristics of this population is presented in Table 1. 


Table 1: Crosstabulation of Total Sample Population (N=610) 


General Cognitive Ability (IQ) 


Grade Treatment Low Average High 
A AO Ale (6 e77,) 38 MOa2%) 294.875) 
I0 GeO ee a) Were es, Bs) 4)! 
P Sorcore o) S72 eo 268 (48%) 
Vy AO 25 (a1),) 25eeenlgy) 48 Gi 7, ) 
I0 S07 (4797,) Dior ys) Beet e2 is) 
E 2846) JOMa6h) 45 OC he4h) 
Note 1. For this and all future tables: AO = advance organizer; I0 = 
instructional sobjective:. P = placebo; 10 =  antelligence, a 


measure of general cognitive ability. 
2. The number in parentheses represents the percentage of the 
total population falling into each cell. 
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Table ‘1rillustrates@that avdarger portion of the ‘grade*"7 subjects 
was classified as low and average ability while the grade 11 subjects 
Containedrta betlavgerRtportion foferhich® abidityemsubjectsiaeehurther, @the 
smallest cell size was 25. By randomly dropping data in excess of 25 
from each cell, an equal sized cell matrix was produced with N=450. 
Although the subjects were dropped randomly within groups, due to the 
unequal number in each cell, they were dropped differentially between 
groups. The acceptance or rejection of the null hypotheses was based on 
data derived from this equal cell sized matrix. 

An important caution regarding the interpretation of the data 
derived from the equal cell sized matrix must be noted. The procedure 
utilized to produce the maximum number of subjects in each cell 
distorted the true classification of low, average and high ability for 
each grade level. Table 1 is based upon the premise that low cognitive 
ability students received an intelligence quotient of 102 or below; 
average cognitive ability possessed scores of 103 to 112; high cognitive 
ability had 113° or *higher:’ If the classification of ‘the subjects were 
based on the division of the grade 7 and 11 sample population into equal 


thirds, one would obtain the cut-off scores illustrated in Table 2. 


Table 2: Cut-off Scores for Each Cognitive Ability Level by Grade (N=610) 


Cognitive Ability 


Grade Low Average High 
7 70-100.8 1008S 1 Gin 110.4-136 
AL 80=105.. 1 10572-116.6 PT637=145 
Scores used in study 74-102 103=T12 113-140 


Therefore, the cut-off scores used in this study were higher for the 
grade 7 students, and lower for the grade 11 students than those scores 


that actually describe the sample population for each grade. 
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In order to provide an overview of the study results, Table 3 
illustrates the means obtained for each subtest and testing period. 
Table 4 reflects the effects of the treatments. Although the null 
hypotheses were treated on the data derived from 450 students, the total 
sample population (N=610) data are provided in parentheses for the 
purposes of comparison. Note also that there are slight discrepancies 
in the tables when one attempts to add subtests data in order to reveal 
total test performances. These discrepancies are due to rounding-off 
the digits used in the preparation of this table. 

Table 3 reveals that the grade 11 students obtained generally 
higher scores than the grade 7 subjects. In addition, the means for the 
knowledge subtests are higher than the higher-level cognitive subtest 
for both immediate and delayed tests. Although the knowledge subtest 
scores decreased slightly on the delayed test for the grade 7 subjects, 
and increased for the grade 11 students, the higher-level cognitive 
scores for the combined grades increased noticeably (from 6.1 to 6.6). 
Therefore, the scores obtained on the delayed test were generally higher 
than those recorded for the immediate test. The standard deviations 
indicate that the test scores were not distributed widely. Further, the 
standard errors are small, and therefore suggest that the sample popula- 
tion mean is a good representation of means that could be obtained if 
other randomly drawn samples were selected from the grade 7 and 11 
student population. 

In order to obtain equal cell sizes, subjects were dropped randomly 
within groups and dropped differentially between groups from each grade- 
ability level. Based on the contents of Table 3, there does not appear 


to be a substantial difference between the means obtained by the equal 
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cell sized sample (N=450), and that of the total sample population 
(N=610). Therefore, one may conclude that the equal cell sized sample 
is a good representation of the total sample population. 

Table 4 indicates that the experimental treatment groups yielded 
generally higher total test scores than their respective placebo treated 
subjects. Instructional objectives appeared to be more effective than 
other treatment groups when they were utilized by grade 7 subjects. The 
grade 11 advance organizer students, who were classified as possessing a 
low or high cognitive ability, achieved higher scores than those 
received by grade 11 students who were exposed to the instructional 
objectives or a placebo. The high IQ grade 11 students who completed 
the delayed test received the highest score of any group. Students who 
were designated as grade 11 average IQ also received high scores when 
they were exposed to instructional objectives. 

Irrespective of the type of treatment, or the age of the subjects, 
high IQ students performed better than average IQ subjects who received 
higher scores than low IQ students. As illustrated in Table 3, Table 4 
also, rerlects senemveneral. but slicht) rse inp scoresmover, time. = the 
relationships described above are clearly illustrated in Figures 1 to 4. 
Each figure presents data for either the immediate- or delayed-test 
scores for each grade level. 

The data in Table 4 and the results of the ANOVA supported two 
assumptions made by the researcher: 

Ie The grade 11 student scores will be higher than the grade 7 scores. 
on ThéssitgheresablLiityerstiudents,, 16respectivesoleeraue ewe vield 


higher test scores than lower ability students. 
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Both of these assumptions were verified at the p £0.01 level of proba- 
bility (see Table 6). By using the Scheffé multiple-comparison test, it 
was possible to state that the high ability students performed signifi- 
cantly better than the average group who yielded significantly higher 
ScOresminam thessbowmabilatiye-subjectsen de G22 )u wl buen ee ol oe eel. 
p £0.01. 


Table 5: Scheffé Comparison of Differences Among Total 
Tést Means@tor©the three Ability Groups 


General Cognitive Ability 


Low Average High 
General Low -- 18.45%*%* 89. 26% 
Cognitive Average esi pu beyhsh a: 
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4.2 The Hypotheses 
Hypothesis One 

There will be no significant difference among scores obtained on an 

immediate and on a delayed-retention test by students who receive 

one of three specified treatments--an advance organizer, instruc- 
tional objectives and a placebo. 

Table 6 represents the results obtained from a four-factor ANOVA 
with the fourth factor being repeated. The effect of the treatments was 
Sten cat wate ps0. 0 leek (2 do?) 15860, lhe socherte sulitiple= 
comparison test (see Table 7) revealed that the students who received 
instructional objectives performed significantly better than those who 
received the placebo, F (1, 432) = 14.37. However, the advance 
organizer group did not achieve significantly better results than the 
instructional objectives group, and only obtained a significance level 


of p<0.05, F (2, 432) = 8.25, when compared to the placebo subjects. 


Table 6: Analysis of Variance with Repeated Measure Based on 
Total eCriterions.sScorese(N—450) 


Sum of Degrees of Mean F Proba- 
Source Squares Freedom Squares Ratio bility 
Grade (A) 2440 . 33 1 2440 . 33 236.05 0.00 
Treatment (B) 21558 es 160.79 15.69 0.00 
AB opens Ze 26, 611 200 0.08 
Ability (C) 1691.60 2a 845 .80 B2pu 0.00 
AC 93.65 he 46.83 4.57 0.01 
BC V7 S 4. 24.49 2:39 0.05 
ABC 76.47 is Loe 1.87 O.12 
S-Within 4428 .50 432. TOR ZO 
Time (D) 49.02 iy 49.02 19.46 0.00 
AD Lelia La Pes 1.09 0.30 
BD O24 Ze oll spas 0.04 
ABD tea us 0.78 Dea i Vai 
CD Bu ofa a me 8) 1.03 0.36 
ACD Teds Le 3.66 1.45 0.24 
BCD 09 4. 4.27 1270 Oral 
ABCD 3.42 4. 0.85 0.34 0.85 
DS-Within 1088.44 432. iapowe 
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Table 7: Scheffé Comparison of Differences Among Total Treatment Means 


Treatment 
P AO 10 
P -- ey SS 14.37%** 
Treatment AO -- 0.85 
10 Bi 
* p £0.05 ww p & 0.01 


There were no significant treatment interactions at p £0.01. The 
treatments did not differentially affect either immediate or delayed 
tests. The main effect of the treatment variable applied to both 
testing periods. However, it should be noted that the delayed-test 
scores were significantly higher than the immediate-test scores, F (1, 
432) = 49.02, p 0.01; and, the treatment x ability interaction yielded 
apoobability of 0705.. These latter findings are also sreflected in 
Figures 1-4. 

Hypothesis One was rejected. The instructional objectives yielded 
significantly (p € 0.01) higher scores than the placebo. 

Hypothesis Two | 

There will be no significant interactions among treatments, age 

(grade) and general cognitive ability (IQ) on an immediate or on a 

delayed-criterion measure. 

Only the grade x ability interaction (AC in Table 6) was signifi- 
cant, F (2, 432) = 4.57 at the pm 0.01 level. The Scheffe multiple- 
comparison test revealed that the difference between grade levels was 
significantly greater for low ability groups than for high ability 
groups, F (2, 432) = slow22))p —.0:0l. However) stiereweresno isi eniii— 


cant interactions among treatment, age or cognitive ability. The main 
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effects appear to explain the overall results of the study. Although 
the possibility exists that additional interactions did not materialize 
because subjects were dropped differentially from each treatment-ability 
eroupe Labless eee? Go negate this possibility. 

Hypothesis Two was rejected. There was a significant (p € 0.01) 
grade x ability interaction. 

Hypothesis Three 

There will be no significant differences among student scores on 

either the low or high cognitive level portion of an immediate and 

a delayed-retention test by students who not only differ in age and 

general cognitive ability, but also receive one of three specified 

treatments--an advance organizer, instructional objectives and a 

placebo. 

This analysis involved a qualitative comparison of the results of 
three analyses of variance. Each ANOVA was based on the means of the 
total test, the knowledge subtest, and the high-cognitive subtest (see 
Appendix E). Since the results of these analyses are not statistically 
comparable, the F ratio for each comparison will not be quoted. 

Table 8 reveals that the total test and subtests means reflect 
significant main effects--grade, treatment and ability. However, each 
test produced different significant interactions. The interactions with 


the treatments were the primary focus of Hypothesis Three. 
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Table 8: Significant Main Effects and Interactions for the Means 


of the Knowledge Subtest, Higher Cognitive Subtest and 


Total Test 
Higher 
Main Ettect or Knowledge Cognitive depen! 
Hocerace1 on Subtest Subtest Test 

Grade (A) eC X Da 
Treatment (B) X yf nd 
tee 94 lb} xX 
Ability (C) X X ee 
Awe X Xx 
Baza 
Age DEX G 
Time (D) X X 
Le Se 0) X 
lapetewh) 
Age Dae xs. 1) X 
UexeU 
jy pe ES oe BD) 
Repeat pel B 
Ax Bex ee D 
Note 1 This Table is based on the analysis of variance summary tables 

which are in Appendix E. 

2 Only the main effects and interactions which achieved a 


p €0.01 level of significance are shown. 
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The knowledge subtest yielded three significant interactions--grade 
x ability, grade x time, grade x treatment x time. These interactions 
are plotted in Figures 5, 6 and 7. Figure 5 reveals that the difference 
between the scores obtained by the grade 7 and 11 subjects decreased as 
the ability of the students increased. Since the grade 11 delayed 
scores increased slightly while the grade 7 scores dropped, the differ- 
ence between test means was greater on the delayed test than on the 
inmettitte test (see Figure 6). 

The grade x treatment x time interaction illustrated in Figure 7 
clearly shows the differential effect of the experimental treatments 
upon the different ages of the subjects. Both the advance organizer and 
instructional objectives improve retention over time for the grade 
11 subjects, but do not appear to improve retention by the grade 7 
students. However, both experimental treatments resulted in higher test 
scores than thejplacebo treatment irrespective™ofy time or grade level. 
If an instructor wishes to increase his/her students' knowledge scores, 
instructional objectives may be helpful for both grade 7 and 11. 

The higher cognitive subtest produced only one significant interac- 
tion. | Figure 8 illustratesssthe srade’fx treatment interaction. The 
advance organizer and the placebo treatments yielded almost identical 
results when the mean of both the immediate and delayed grade 7 test 
results were considered. The instructional objective treatment 
appeared to be best for the grade 7 students--a finding which is similar 
to the knowledge subtest results. 

The grade 11 higher cognitive subtest results suggested a different 
pattern of treatment effectiveness. The subjects who received an 


advance organizer produced higher test results than those students who 
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Figure 7 
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Figure 6 Knowledge Subtest Grade X Time Interaction 
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Figure 8. Higher Cognitive Subtest Grade X Treatment 
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received instructional objectives. The latter treatment was more effec- 
tive than the placebo. 

Due to the different significant interactions that were produced by 
the knowledge and higher cognitive subtests, it is possible to conclude 
that the effectiveness of a particular preinstructional strategy will 
depend primarily on the grade and the level of the required cognitive 
skill, as well as the ability of the student. Instructional objectives 
appeared to benefit grade 7 students irrespective of the level of cogni- 
tive skill, and the ability of the student. The advance organizer 
functioned best for the high ability grade 11 students when higher 
cognitive skills were required. Instructional objectives were slightly 
more effective than advance organizers for promoting the learning of 
knowledge by grade 11 students. 

Hypothesis Three was rejected. There were significant differences 
among student scores on the low and high cognitive level portions of the 


criterion measure. 
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4.3 The Questionnaire 

The results of the Student and Teacher Questionnaires are located 
in Appendices H and I. Since the purpose of these questionnaires was to 
produce additional information to explain the ANOVA findings and ato 
Suggest ways of implementing the study results, the responses to the 


questionnaires will be referred to in the discussion that follows. 
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CHAPTER V 
DISCUSSION AND CONCLUSIONS 

5.1 Assumptions 
The following assumptions must be considered in the interpretation 

of the data: 

Assumption 1: The sample population was representative of the total 
population of students registered in the following courses: 
grade 7 General Science and grade 11 Biology 20. 

A large number (N=695) of randomly assigned subjects were tested 
from ten schools within an urban-suburban school district. In addition, 
the standard error for the mean of the criterion measure was small, 2.3. 
Therefore, it was concluded that the sample study population was a good 
representation of the total student population. 

Assumption 2: The teachers were representative of the total teacher 
population. 

In the study, fourteen teachers were required to fulfill clearly 
defined roles as classroom managers. This procedure was intended to 
standardize testing procedures, and to minimize the effect of the 
instructors’ personalities upon the subject. Hence, the teachers were 
not taken into account during the data analyses. 

Assumption 3: The Canadian Cognitive Abilities Test and the Canadian 
Lorge-Thorndike Intelligence Test are representative measures of 
general ability. 

It is debatable as to whether these standardized tests measure 
general cognitive ability. However, the two school boards that were 
involved in the study use the test scores as one source in the assess- 


ment of the students' mental capabilities. 


a3 


oursuierqretar sd¥ mb beasbiened! 6d Seui"s 
(jane ee Lad 
legnd- sia Yo svesnanenneey ib aatdag 
-asexwe> goiwoliot ad? ak bowsaeigex like as S 
| 0% ggofoi 11 sbexg bas PURGES, | 
besjes3 sto" ssostdue baagisen ylmoboey to (20M) sodmun sgrel A ee. 
wortebbe al -saknaaltb sino dian 0 soi nea = 
.f LLemm cow sriemg@ potvedting 942 Lo auem ads x02 roxas busbnasa add 
boog & ae neltefuqeg yhudy signe ai Jn babufono new 2 ,snoteredT 
noitetugag snsbude {5303 ald 20 nosesnseesqst 7 
roloce: [esor sft Yo svitedabeenge? engw. axadoses sdT +S aordguuand 
(stom ee 
vinseiy Ifitivd of Hextupes sis eyedoes7 aear100% sybuse. 03 eee 
ot bebretat ecw s¥abenowqg 2i0T -assgsana mooreas!> ce esfor a 7 
ait Jo Jo9ite <2 ssimhain 02 ‘be ,anxubso01q yartesd esibisbasze 


stew e1edoes) of? ,soosll _rospdae acid noqu 2sisifenoe1sg ‘mrossoniani 

esngieae ateb sd3 gniwb Jayooos odai sta 
asitems) sd3 ban tus? astaiTed sekoiaysd oetbene) aff = notiquoeeA 
jo astueeam re sonsgilfedal ee — 


papier pe 
—saeEbEadage> Jens | tame 


; a : > 
_ _ : 7 ; 
en - ae 
a a ee 


Assumption 4: The scores obtained on the criterion measure could 
differentiate among the different ages (grade) and cognitive 
abilities of the students. 

Since it is impossible to see the activities or changes in the 
cognitive structure which define an individual's mental age and cogni- 
tive abilities, it was inferred that the higher the criterion test 
score) thew greater=was the learning. The data in Tables 3° and 4, and 
the ANOVA provide some support for this inference. As one might expect, 
the grade 11 students received significantly (p # 0.01) higher scores 
than the grade 7 students. In addition, students who were designated as 
low, average and high ability received significantly (p< 0.01) 
different scores irrespective of their grade level. These findings 
suggest that the measuring device did differentiate among the different 
ages and cognitive abilities of the students. 

Assumption 5: The preinstructional strategies were understandable by 
the learners. 

Kozlow and White (1979) and others indicate that studies involving 
advance organizers will not be successful unless the preinstructional 
strategy is understandable by the learner.” ‘To ensure that the strate- 
gies were understandable, the following procedures were followed: 
1S, Three judges--a junior high school teacher, a senior high teacher 

and an education professor--reviewed the content and form of the 

preinstructional strategies before they were used in the study. 

Z, The preinstructional strategies were pilot tested on two occasions 
prior to the main study. During these pilots, students were asked 
to identify items that they found difficult to understand. Altera- 


tions’ to the strategies were then made. 
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a0 Based on the responses to the Teacher Questionnaire (see Appendix 
I), two of the seven grade 7 teachers, and none of the grade 11 
instructors indicated that the students had difficulty in under- 
standing the preinstructional strategies. One teacher stated that 
although the students could comprehend the written material, they 
did not know what was expected of them, i.e., how the strategies 
were to be used. 

Assumption 6: Students were familiar with the interpretation of fixed- 
sequenced, fixed-paced combined audio and visual images in an 
instructional setting. 

The questionnaires provided support for this assumption (see 
Appendix H). Sivecone percent of the grade 7 students and 64% of the 
grade 11 students indicated that they had seen 10 or more instructional 
films and video programs in their classes during the school year. 
Further, the Teacher Questionnaire (see Appendix I) revealed that 57% of 
the gerade / science’ teachers had shown 10-12 films or television 
pLogcame to thes classeésmunvolved fin ether study.” Ssincetheserades 11 
students started their courses two to four weeks before the study was 
conducted, only 43% of the grade 11 students had seen 7-9 films or 
television programs in their Biology 20 course. 

Assumption 7: The television program was understandable and appropriate 
for the subjects. 

The literature review suggested the possibility that non-signifi- 
cant findings of preinstructional strategies studies may have been due 
to the use of learning material that was inappropriate for the audience. 
This researcher attempted to find learning material that was appropriate 


for the grade 7 and 11 curricula (see Appendix B). In addition, the 
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responses to the Teacher Questionnaire (see Appendix I) confirmed that 
the program had an instructional value, fitted within the provincial 
curriculum guidelines and was appropriate for the teachers' course 
outlines. Further, all grade 7 and 11 teachers indicated that the 
students did not have difficulty in understanding the television program 


(see Appendix I). 
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). 2a,liscussion 
A significance level of p $0.01 was chosen to evaluate the null 

hypotheses of this. study. Although educational research normally 

employs a p $0.05 level of significance, the researcher used a more 
strigent value for the following reasons: 

1s The smaller significance value would partially compensate for the 
modest test-retest reliability of 0.7/5 and 0.65 which were obtained 
aCe Rene aaa the item analysis of the pilot and main study 
criterion measures. 

ae The value of 0.01 reduced the chance of incurring a Type 1 error 
(an alternative hypothesis may be accepted when the null hypothesis 
is true). 

32 Since educators may wish to use the findings of this research, the 
researcher wanted to ensure that he could recommend his findings 
beyond any reasonable doubt. 

Hypothesis One 
There will be no significant difference among scores obtained on an 
immediate and on a delayed-retention test by students who receive 
one of three specified treatments--an advance organizer, instruc- 
tional objectives and a placebo. 

Since the instructional objectives yielded significantly (p € 0.01) 
higher scores than the placebo, Hypothesis One was rejected (see Table 
6). This finding provides support for Rothkopf's (1971) theory of 
mathemagenic behaviors; preinstructional strategies can modify a 
learner's attention-directing and processing skills. The result 
indicates that the learners were better able to select and retain 


salient information as compared to the control group (those who received 
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a placebo). Hence, this study presented findings that were in agreement 
with Frase (1967, 1968, 1975) who used prequestions, and Rothkopf and 
Kaplan (1972, 1974) who used instructional objectives to test the theory 
of mathemagenic behavior with written learning material. 

Although the students who received an advance organizer did not 
obtain a significantly (p € 0.01) higher score than the placebo group, 
this finding did not provide sufficient grounds to reject Ausubel's 
(1963) theory of meaningful verbal learning even though the advance 
organizer group was able to obtain only a 0.05 level of probability (see 
Table 6). The literature review provided evidence that the advance 
organizer would be successful only with learning material that dealt 
with higher-level cognitive skills that were not based primarily on 
recall (Ausubel, 1978; Mayer, 1979). Since Hypothesis One was based on 
the total test scores which included responses to knowledge and higher- 
level cognitive questions, a definitive statement on the successful 
application of advance organizers cannot be made. However, Hypothesis 
Three which dealt with different levels of cognitive skills may provide 
further insight into the effectiveness of advance organizers. Further, 
since the data analysis of this hypothesis utilized total score means 
from both the grade 7 and 11 students, any apparent facilitative effect 
of the advance organizer would be suppressed in this: analysis. The work 
of Piaget (see Brainerd, 1978) reveals that young learners, such as 
those in grade 7 would most likely have difficulty with this strategy, 
but the older students who could deal with abstractions should be able 
to cope with the abstract nature of advance organizers. Since 
Hypothesis Two deals with the effect of age on the treatments, perhaps 
the advance organizer will be shown to have significance with the grade 


11 students. 
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Similar to the findings of Hartley and Davies (1976), the treat- 
ments, especially the instructional objectives, were effective for both 
the immediate and delayed tests, irrespective of grade level. It should 
be noted that the delayed-test scores were significantly (p ¢ 0.01) 
higher than the immediate scores. One would have expected that all test 
scores would have dropped on the delayed test (see MacDonald, 1965). 
Hovevers since 90.9% of the students enjoyed the program they were able 
to recall a great deal of information because they attended to it (see 
Appendix D). In addition, test practice--taking the same test twice-- 
only appears to explain part of this finding. A close examination of 
Table 4 reveals that the placebo groups’ scores remained the same or 
dropped slightly, with the exception of the average IQ grade 7 students 
and the high IQ grade 11 students who were better able to retain the 
information. The significant increases in test scores are primarily due 
to the effects of the treatments. It would appear that the experimental 
treatment students had retained more information, and organized it in 
such a manner that they were able to make better judgments with regard 
to selecting the correct responses on the second exposure to the test. 
The responses to the Student Questionnaire (see Appendix H) support this 
explanation. 

Six of the 18 groups (see Table 4) appeared to make notable total 
test score increases over time. These groups were: the high IQ advance 
organizer grade 7 (13.8 to 14.9); the average IQ instructional objec- 
tives grade 7 (12.4 to 13.2), the low IQ advance organizer grade 11 
(14.9 to 15.8); the high IQ advance organizer grade 11 (17.4 to 18.9); 
the average IQ instructional objectives grade 11 (15.7 to 16.6); and, 


the high IQ instructional objectives grade 11 (16.5 to 17.4). These 


4) 


dod x0} wvisustts sow ,ssvisopide ne 
plocte 2 . Jovel shexp te avi: , > bas 

(10.0 &g) yidawsittepia sth said pat t ” 

suo? [le dvds bedoagaes evad bieoow snQ” papers ogetboamt st mada sadgtd | 

—(20et biawelloa sae) tugd, Sigel Ms we beqgexb, ovad bivew aqx038 . 

side syoe vit auxgong std bayplae etenhuge edt 20.F0.02 soaks, jasvouel a 

’ 

7 

7 

; 

. 

: 


e492) at o2 babasdae ‘yses setipoed oobjemotai to Ieeb Jeorg 8 Liso92, 02 
--s9iwd tee? cone SH? gikted-+sonsonag 2e02 ~rokstbbs al (0. xtbasagh | 
to eaagenddece seelo A Jgnkhokd alts Zo. dreq bislgxe od» exssqqe. yao 7 
To Snia at? hea be aorese ‘wong. ods2niy sd3 ted3 afesyer ® aidel 
sdnvbuse T sbnsy OT sgexove aia Be nebsqacts ad3_itiw ,ylidgile beqqoib 
g49 nistw: of ofde asdaad sxe od ninobute If sbexg D1 dgitd od3 bas | 
gu yvitzatis9 996 asvoa2 Japs ah eopentoat dnarctingia fT .moitemsoint a 
[edasutreqen ati 1664 Teeqye Plwow JL .elwemgaord oft to 2397s sdt 03 
4i 4h hesiuegue tne .sotdemmdtink saom Beaksts? bed eJashute Jaoatear? 
beeper div cinsaghat angzad adem ain -AEOR sso yoda, aad] ropnge 8, AQue 
fad wit 03 axpetqye baotee So qo eeenbqess JosTt102 od3 gnitosion. os _ 
atiia anogews (BH # chnsqaA. soa) et ansbus2 of} os esenogesi ad 
; + snoktaneLqxs ae 
Letot siduton. stem o2 nn hh ats ad} 20 212... 
sonevine (i gid odd 7otae /quOagaENT | d9Whd aay uapnezzmt sn0pe) 3497 | 
~satdo Lseoisontsen; OT eee htt oo S,£0) \ sbexg assinsgio 
Th sbetg rosinsgro sogevhs «(2,21 03 >,St) { sbsrg, asvit 
0.85 09 2.40) FE shag aa QT dgid ods 7(8.21 02 @.dL) 
bau ¢(8.3h of 5-21) toe fenottouyseni OL sgexsvs ods 
oeedt AST 93 eat) af do Innoisoursead PL Agid ads 


findings strongly support the theory of mathemagenic behaviors since all 
of these groups received a preinstructional strategy. Since most of the 
large increases occurred with the grade 11 students, it appears that 
they could remember and use the preinstructional strategies more effec- 
tively. The high IQ students in both grade levels profited most from 
the use of these strategies. This latter statement confirms the 
findings of Kanner and Rosenstein (1960) and Kraft (1961) who state that 
students of high ability learn more than students of low ability, 
regardless of the method of instruction or mode of presentation. 

It is unclear as to why the low IQ grade 11 students who received 
an advance organizer would make a notable gain over time (i.e., 14.9 to 
15.8). Perhaps the advance organizer acted as a supplantation device 
(Ausburn and Ausburn, 1978; Salomon, 1979) i.e., the advance organizer 
enabled the students to do something that they were unable to do for 
themselves--organize the incoming stimuli. However, since all groups, 
irrespective of the treatments, performed according to their general 
cognitive ability, evidence which strongly supports supplantation was 
not found in this study. 

Hypothesis Two 

There will be no significant interactions among treatments, age 

(grade) and general cognitive ability (IQ) on an immediate and on a 

delayed-criterion measure. 

General researchers and reviewers such as Chaudhari and Buddhisagar 
(1981), and Cronbach and Snow (1977) have stated or implied that there 
may not be significant differences among treatment variables unless the 
characteristics of the learners were considered. In this study, there 


were significant differences between treatments at p<0.01 level of 
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Significance, but there were no significant interactions between the 
treatments and the specified variables. The main effects accounted for 
the majority of significant differences in the study. If a significant 
level of p $0.05 had been utilized, there would have been a significant 
treatment x ability interaction, and a significant treatment x time 
interaction. These possible interactions may have led one to suspect 
that different abilities respond differentially to the treatments (see 
Cronbach and Snow, 1977), and that the treatments were more effective on 
the delayed-test than on the immediate test (see Ausubel, 1963). 
However by using a significance level of p<0.01, one can only state 
that the instructional objectives performed better than the other two 
treatments, regardless of the ability level of the student and the time 
of; testing: 

Since the grade 7 students are generally regarded as being in the 
concrete-operational stage of cognitive development (Sund, 1976), it was 
not expected that they could effectively employ advance organizers which 
are abstract, and therefore more suitable to the formal-operational 
capability of grade 11 subjects. The literature review indicated that 
instructional objectives would probably be best for grade 7 students, 
and the advance organizer would be successfully employed by grade 11 
subjects. The data did not support this supposition in its entirety. 
Instructional objectives, stated at various levels of Bloom's (1956) 
taxonomy, appeared to facilitate learning by all students (see Figures 
1 - 4). Perhaps this result was due to the directness of the instruc- 
tional objectives as opposed to the abstraction of the advance 
organizer. However, the data in Table 4 indicate that the high IQ 
grade 11 students who received an advance organizer obtained scores that 


were higher than those who received instructional objectives, and were 
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substantially -higher than those who received a placebo and possessed 
similar characteristics (total delayed-test score means from Table 4: 
AO = 18.9; I0 = 17.4; P = 16.0). Further, the students who were desig- 
nated as low IQ grade 11 students and received an advance organizer, 
performed better than those who received instructional objectives or a 
placebo (total delayed test means from Table 4: AO = 15.8; I0 = 15.1; P 
= 12.9), but the differences were not as great as those achieved by the 
high IQ grade 11 students. 

The above fits with the research of Ausubel and his associates who 
found that advance organizers could be successfully employed by college 
students. If one were to consider that the high IQ grade 11 students 
are closer to being similar to college students than other groups in the 
study, then the findings of this study would substantiate Ausubel's 
(1960, 1963, 1968) claim that advance organizers can effectively promote 
learning. 

There was a significant grade x ability interaction (AC in Table 
6). The difference between grade levels was significantly (p € 0.01) 
greater for low ability students than for high ability students. This 
finding was contrary to that which was hypothesized, i.e. due to the 
lack of ability, lower IQ groups would benefit most from the use of any 
aid which enabled them to deal more effectively with the learning 
material. Although the preinstructional strategies did assist the lower 
IQ students, it was suggested in one teacher's response to the question- 
naire (see Appendix I), that although students could read and understand 
the preinstructional strategies, they needed to be instructed on how to 
use them effectively. Conversely, the high ability students were better 


able to use these strategies. Further, Kanner and Rosenstein (1960) and 
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Kraft (1961) state that high ability students perform well under any 
conditions. Hence, one should not expect that the difference between 
the high ability students in each grade and the corresponding low 
ability students to be identical. In addition, even though the cut-off 
points for ability were identical for each grade (see Table 2), Tables 1 
and 2 indicate that there were lower IQ scores in the low ability grade 
7 group as compared to the low ability grade 11 group. 

Hypothesis Three 

There will be no significant difference among student scores on 

either the low or high cognitive level portion of an immediate and 

a delayed-retention test by students who not only differ in age and 

general cognitive ability, but also receive one of three specified 

treatments--an advance organizer, instructional objectives and a 

placebo. 

The data revealed that different variables differentially affected 
scores obtained on the low- and high-level cognitive portions of the 
criterion test. As expected, knowledge subtest scores of the placebo 
groups for both grades, and the grade 7 students who received prein- 
structional strategies also decreased over time. Tits) tandine) 1s 
similar to those suggested by McDonald (1965). However, those grade 11 
students who received preinstructional strategies increased their 
knowledge scores. The plot of the significant grade x time interaction 
(see Figure 6) also reveals this pattern. The implication was that the 
grade 7 students have a greater difficulty in retaining information than 
the grade 11 students whose cognitive structures were more developed 


(see Brainerd, 1978). 
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Probably the most significant finding is that irrespective of age, 
grade and the time of testing, the instructional objectives appear to be 
more effective with knowledge skills than either of the other two treat- 
ments. Perhaps the specificity of the knowledge-level instructional 
objectives, as opposed to the generality of the advance organizer, 
enables students to focus on and retain knowledge. Instructional objec- 
tives do appear to act as attention-directing devices (see Bovy, 1981; 
Hartley and Davies, 1976; Melton, 1978; Rickards, 1979). 

The analysis of the knowledge subtest scores also revealed that the 
difference between high ability groups of each grade is greater than 
between the low ability students (see Figure 5). This result reflected 
the identical finding in Hypothesis Two which was based on the total 
test score. The large difference between the low ability grade 7 and 11 
students (see Figure 5) as opposed to the smaller difference between 
high ability students in each grade was due to the distribution of IQ 
scores in the two ability groups. The low ability grade 7 group had 
lower IQ scores than the low ability grade 11 group. Conversely, the 
high ability groups for each grade had scores that were more evenly 
distributed. As a result, the low ability grade 7 students achieved 
scores that were lower than their grade designation would indicate. 

The data derived from the higher cognitive subtest (see Figure 6) 
strongly suggested that the advance organizer facilitated the greater 
learning by the grade 11 students, but this strategy was only slightly 
more effective than the placebo for the grade 7 subjects. The instruc- 
tional objectives were less effective than the advance organizer for the 
grade lil estudents ..andaeiostasctitective withthe geradéss/egstudentas. 


Further there was a notable increase in the higher cognitive subtest 
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scores over time (see Table 3). The above findings are in agreement 
with Ausubel (1978), Kozlow and White (1979) and Mayer (1979) who 
suggest that preinstructional strategies, particularly advance 
organizers, may be effective for learning higher-order cognitive skills 
of Bloom's (1956) taxonomy by those who can deal effectively with the 
abstract nature of the advance organizer. Ausubel (1963) believes that 
due to a drive for economy, the learner loses specific information oe 
a period of time. The essence of that information is stored in higher 
level concepts which are not easily forgotten. It is therefore possible 
that as the cognitive structure reorganizes the information within 
itself, it makes new connections which enable it to do things that it 
could not do previously. The advance organizer aids in this reorganiza- 
tion either by establishing an organizational center to which incoming 
information may adhere, to, or) pointing out differences . between .one 
concept and another. Consequently, those who receive an advance 
organizer and are expected to complete high-level cognitive tasks will 
perform better on a delayed measure than on an immediate test. 
Hypothesis Two appears to confirm this line of thought. Advance 
organizers are effective for learning higher-order cognitive skills and 
should be employed by students who can handle abstractions. 

The above conclusion was also supported by responses to the Student 
Questionnaire (see Appendix H). Students, particularly those in grade 
11, who received an advance organizer were better able to state how 
wolves interact with the biotic and abiotic components of the environ- 
ment than those who received other treatments. The grade 11 students 
produced twice as many of these types of responses as compared to those 
grade 11 students who recieved either instructional objectives or a 


placebo. 
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5.3 The Generalizability of the Study 


The overall aim of the study was to apply instructional theory to a 
classroom setting, and to provide information to instructors about how 
to improve the efficiency of learning from video-displayed material. 

This study revealed that preinstructional strategies were effective 
under certain conditions. Teachers and instructional designers: could 
use them to facilitate student learning from video-displayed learning 
material. The’ instructor will not need to ‘edit’ or’ rearrange the 
contents of the learning material, nor will s/he be encouraged to 
eliminate the use of the material because it contains items that are 
inappropriate for the intended use. Instead, instructors can write 
preinstructional strategies that can direct the students’ attention to 
what the teacher considers important, or adapt preinstructional strate- 
gies that could be supplied by the instructional media producers. 
Further, based *gn’ the  results"or Chis* study,e the’ use’ of written prein- 
structional strategies enables the teacher to: 

18 individualize the instructor-centered classroom without the need to 
select different materials for each student, and without physically 
regrouping the students within the classroom. By distributing 
different written preinstructional strategies to each student, 
individualization can be accomplished. This procedure was used in 
this study. 

De quickly adapt the content of the learning material to his/her 
instructional intent by creating and distributing their own advance 
organizers and/or instructional objectives, or by adapting those 


provided by media producers. 
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:e easily alter his/her preinstructional strategies to suit the age 
and cognitive ability of the student by changing a few words for 
example. 

4. select an appropriate preinstructional strategy to assist the 
student in the completion of different levels of cognitive tasks. 
For example, advance organizers facilitate learning of higher-order 
skills by grade 11 students, while instructional objectives aid in 
the completion of knowledge skills (see Figures 7 and 8). 

5. provide an instructional tool that can be used by students who 
already possess reading skills. Since written materials in the 
form of- science tests, laboratory guides and worksheets occupy a 
major portion of science instruction (Santiesteban and Koran, 
1977), written instructional strategies could be employed without 
the necessity of teaching special interpretive skills. 

From a practical viewpoint, inserting specific advance organizers 
or instructional objectives into a television program would limit its 
_ potential use by other classes. Therefore, written preinstructional 
strategies presented before actual instruction can provide the instruc- 
tor with flexibility that could not be obtained by other means. In 
addition, this study proved that preinstructional strategies do not have 
to be in the same form as the learning material, nor do they have to be 
an integral part of the material in order to be successful. 

Although it has been stated that films or other forms of media are 
usually introduced orally, this author sees no difficulty in using 
written preinstructional strategies within the classroom. In fact, the 
use of advance organizers and instructional objectives in the printed 
form may improve the consistency of the instructional process from class 


to class and from year to year. 
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The generalizability of this study can be accomplished only if the 
results of the investigation can be applied to instructional situations 
beyond the research conditions. Although no one study can be used as 
the basis for the instructional methods to be used by all teachers, the 
design of this study contained many features which would make it 
possible to apply the results to populations beyond the immediate 
research subjects. These features are identified below: 

1. A large number of randomly assigned subjects was utilized. 
Approximately 695 students took part in this study. 

2. The characteristics of the students were identified by the use of a 
standard grade designation (grades 7 and 11), and standardized 
general cognitive ability Pate (the Canadian Cognitive Abilities 
Test and the Canadian Lorgne-Thorndike Intelligence Test). 

3. This study was performed under actual instructor-centered classroom 
conditions. The teacher controlled: the sequence and the rate of 
presentation. The students were not moved physically from their 
normal classroom, nor were they assigned to unfamiliar groups of 
students. 

ao Since a pretest situation was not employed, the effect of the 
treatment was not contaminated by sensitization to the learning 
material. A control group which received a placebo was used as a 
standard against which other treatment groups were compared. Since 
this control group was randomly selected, and since a large number 
of students took part in the study, it was unlikely that there was 
a significant initial difference between the groups of students 


that were being compared. 


108 


sd See At wai sang -asesieor ‘innian ted” 
oft ,eretoass Lie yd ban 9d 02 sboritsm: Leaoisountent odd rob aieed odd» 
yi vtam bivew  dotiiv. eowdes? yasm heaketnos  ybuse aitidy Io ngteeb - 
oaniboant si? baoysd emontelugiy’ @% attuess ada ylggn sod /sldinveg 
hagilisa one agate’ Gsnptate elenbans Aoi xedmnvagiel At 
ubeve 2tht at rraq-door atasbute €¢o yfotamixorqgh —~ 
« to sau ad? yd Dethisaobi-oaaw etnaiute add to eoitetresoexed2 oft a 7 
iosiiwebreds Tee (il bas 7 oberg) motseugiesb sbsig basbnese 
asitileté ovidroged omibened sd3) atest qatlids Svidingos isismsg | 
Aaeet soasgillagal wtibmied? ~smgtol eadbansd odd bas 329T =" 
mooreasl> S919¢p90-votomdani Leute eabeu bemsotieq:etw yboseventT  .E 
to ater ols bac svosepse aft balloxsnes sadoced. sdT «Bnoisibnos 


“3raut moni ylleolegdiqg bevont jon see Sdnsbuj2 sdT .nortetinersig ~~ 7 
lo aquocg isilineian ef hangrane’ yoda exew 10m ,moozzesio Lemons ; 
-e4osbusea )- _ 


ait to jostie. sdt .boyndqua 260 env > Roitesii« deaterg & sonie. .> 
giintesi vd? od noitsnitienes yf fetoalmssnos Jon ssw IJnsaiserd a 
¢ oe dneu new odsnaig e-bawisver atpmbe quoxg, Luttucz A —teizetem 


somit .bsxaqno? saw squnag Sngmtnand edge dyidw tankege buabnsta ; 
wwii agus! s sont bas ,batogise ylimalines eev quozy lortne> efd7 | 
aay aybis sane ylodi tan am ti gta aed mi txeq dood-atosbude Bou 


ayoshace ty soos sit unswdad sapanottab Asister ansothingin « 
T ee ae _ .beraqmoo goisd stew jadi. 
— | a © ee 12) wel cease (tee Bart 


aa GO, Ge tel Se: 


Although it was not possible to select classes of students repre- 
senting every possible type of school, attempts were made to obtain 
classes from several different schools within the urban-suburban 
area of the study. 

It was hoped that the Hawthorne effect was minimized in the testing 
Situation. In an effort to reduce this reactive effect of testing, 
teachers who normally instructed the science classes presented the 
study materials. Since the learning material was directly related 
to the course work of the students, it was hoped that the students 
did not become aware of the experimental nature of the study. 
Further, attempts were made to utilize all of the appropriate 
science classes taught by a particular teacher. This procedure 
reduced the probability that students would feel that they were 
being treated differently from other students. 

It was possible that students involved in the study were experi- 
ae a variety of other treatments within the school setting. 
However, the researcher was not aware of any in-school testing at 
the time of the study. Multiple-treatment interference can be 
minimized if the students are not tested at the following periods 
during the school year: within the first week of school, just 
before and after a holiday, before and during examinations and 
before any major social event. These time periods were avoided. 

It is impossible to state that any learning material is truly 
representative of all instructional material. However, one can 
describe the characteristics of the material, and give some indica- 
tion of its relation to other learning material. This description 


of the video-displayed learning material is provided in Appendix B. 
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ve The criterion measure did not purport to assess the capability of a 
specific individual so that s/he could be ranked with other 
students. It was designed to indicate the trend that one could 
expect with a group of students. For example, the performance of 
low ability students should indicate the predicted trend that one 
could expect if students were permitted to operate under the treat- 
ment conditions. 

The above listed features should have increased the applicability 


of the study to other student populations. 
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5.4 Conclusions and Implications 

This study rejected the three null hypotheses, and demonstrated the 
expectation that the attention-directing step of Gagné's (1970, 1978) 
instructional theory may be accomplished by the use of preinstructional 
strategies. In this study, these strategies were considered to have 
modified the students' attending behaviors, as well as assisted in the 
encoding and processing of external stimuli (see Bovy, 1981; Frase, 
1970, 1973; Rothkopf, 1971; Wittrock and Lumsdaine, 1977). In order to 
use effectively these mathemagenic activities with fixed-paced, fixed- 
sequenced science media, the age and cognitive ability of the students 
must be considered (see Cronbach and Snow, 1977). Based on the research 
findings of this study, it is possible to suggest the grade and general 
cognitive ability groups which will benefit most from the use of an 
advance organizer or instructional objectives. Table 9 illustrates 
these suggestions. Since it is the delayed-test which actually measured 
learning--retention and manipulation of material over a period of 
time--Table 9 is based on the delayed-test scores. Also note that the 
type of preinstructional strategy that will best lead to the completion 
Table 9: The Significant Findings of the Study: The Most Effective 


Treatments for Students Who Differ in Age and Cognitive 
Ability When Tested on Different Learning Tasks 


Cognitive Ability Cognitive Task 
Grade Treatment Low Average High Knowledge Higher 
fi AO 
IO X X X X X 
P 
11 AO X X x 
10 (Xx) X X 
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of different levels of cognitive tasks are also presented. Note that 
the pattern of effectiveness shown in Table 9 differs markedly from 
those suggested by the teachers involved in the study (see Appendix I). 
The instructional objectives appear to be the best overall strategy. 
However, the advance organizer aided the high IQ grade 11 students, 
particularly when they were completing higher-level questions. The 
advance ees also appeared to aid the low ability grade 11 
students, but there was not a large difference between the effect of the 
advance organizer and the instructional objectives with these low 
ability students. Thus, there is merit in the statements made by 
Ausubel (1978, 1980), Ausubel and Fitzgerald (1962), Chaudhari and 
Buddisagar (1980), Duchastel and Merrill (1973), Cronbach and Snow 
(1977), Kozlow and White (1979), Mayer (1979) and Melton (1978) that the 
effective use of preinstructional stretegies will depend on the type of 
learning task and the characteristic of the learner. They are not only 
effective with written material, but also with video-displayed learning 
material. In addition, the information presented in Table 9 could 
provide teachers and instructional designers with the means to select 
the appropriate strategy for a specified audience when fixed-sequenced, 
fixed-paced media and different levels of cognitive tasks are involved. 
For those who favor individualized instruction, advance organizers 
and AS objectives do not appear to be threatening. Since 
this study, nor any known to this author, has specifically stated that 
they have a negative effect on learning, the incorporation of organizers 
and objectives will aid those who can use them, but will not detract 
from those who cannot use them effectively. Thus, these tools could be 


implemented without lowering existing instructional expectancies. As 
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indicated by the responses to the Teacher Questionnaire (see Appendix 

I), teachers stated that if these strategies were found to be effective, 

they would use them provided that there were sufficient instructional 

time to use them properly. Further, the 76.6% of the students who 
received preinstructional strategies indicated that they would like to 

use similar instructional material in future classes (see Appendix H). 
Although this study attempted to provide an extensive investigation 

of the use of advance organizers and instructional objectives on 

learning from fixed-paced, fixed-sequenced media, there are several 
areas which need further investigation: 

ie A similar study should involve the instruction of the students as 
to the purpose of the preinstructional stretegies, and the use of 
the strategies with the same students over an extended period of 
time. 

Ze There needs) to be an investigation of how the preinstructional 
strategies affect learning from the audio and visual messages which 
are found in combined media. The researcher had intentions of 
providing this information during this study (see Appendix D), but 
Found) ateditticulis to ecreate valid) Criterion witestse tuat. could 
accurately measure visual knowledge and higher-level visual skills. 

oe It has been suggested that individual cognitive styles affect the 
manner in which students learn (Ausburn and Ausburn, 1978; Greco 
and McClung, 1979; Jonassen, 1980). During the pilot test, the 
researcher attempted to determine the effect of field-dependence- 
independence upon student learning (see Appendix D). However, the 
pilot data revealed that general cognitive ability and field- 


dependency were not independent of each other; there was a strong 
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association between them. Therefore, only general cognitive 
ability was considered in the main study. Perhaps the effect of 
other cognitive styles upon student learning will be more fruitful 


(see Ausburn and Ausburn, 1978). 
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SCHOOL TEACHER CLASS _NAME GRADE 


The videotape you will be viewing is about wolves and how they 
live in the wilderness. In order to survive, wolves like other 
animals need to produce young and to find food, water, and shelter. 
When animals are born they can do certain things without being 


taught, but must learn other things as they grow. 


Like humans, no two wolves are exactly alike. They have 
characteristics which differ with their age, the season of the year, 
and the role they play within their family. They also differ in 


physical appearance and in their actions. 


All animals, including wolves, depend on other animals and their 
environment. For example, all animals need to have food for 
Survival. If there is little food, only those animals that are 
best able to find food will live. If a lot of food is available, 
more animals will be able to survive. Thus, a balance exists 
between the plants and animals that are eaten and those animals 


which do the eating. 
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SCHOOL TEACHER CLASS _NAME GRADE __ 


After seeing the television program, you should be able to complete the 
activities listed below. After the program you will be expected to get 
at least 12 questions correct on a 24 item multiple-choice test. You 
will be given 20 minutes to complete the test. 


1. Describe the physical characteristic of adult wolves. 


2. Describe the hunting and feeding habits of wolves. 


3. List the activities male and female wolves must do from the time 
they mate to the birth of the pups. 


4. State the factors that affect the birth and survival of the 
wolf pups. 


5. Name the activities that wolf pups must be taught to do during 
different stages of their development. 


6. Outline the differences between adult wolves and adult humans, 
and between wolf pups and human babies. 


7. Explain how members of a wolf pack relate to each other as 
a family. 


8. Explain the changes in the number of wolves in a pack over 
a period of time. 


9. Relate wolves to plants, caribou, deer and other animals. 
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SCHOOL TEACHER CLASS SA NAME GRADE 


David Suzuki is well known to Canadians for his science programs 
on radio and television. He was born in 1936 in Vancouver. Suzuki 
attended high school in London, Ontario and won scholarships for 
Amherst College and the University of Chicago. He became a research 
assistant at the Oak Ridge National Laboratory in Tennessee. In 
1962, he left America to go to the University of Alberta and, in 
1963, took a position at the University of British Columbia where 
he began his work on fruit flies. These tiny flies are used in 
scientific studies because they can produce young very rapidly. In 


1969 he received the top award for Canadian scientists. 


In 1970, Suzuki created a series of science programs for the 
public. He felt that science was important and that all people 
should be more aware of how it affects their lives. His radio 
program, "Quirks and Quarks", and his television programs, 
"Science Magazine" and "The Nature of Things", can be heard and 


seen on CBC. 
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APPENDIX B 


DESCRIPTION OF VIDEO-DISPLAYED PROGRAM 
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Description of Video-Displayed Material 


A coloured television program which presents an ecological theme 
from the grade seven science and grade eleven biology programs was used 
in this study. The material had to meet the following criteria: 

iat fixed=paced; 

2. fixed-sequenced, 

3. composed of iconic and verbal images, 

4. devoid of any visual special effects, 

5. designed without the inclusion of digital signs or animation after 
or before the title and production credits, 

6. coloured realistically, 

7. designed to include motion as an integral part of the content, 

8. 15 to 20 minutes in length, 

9. relevant to the provincial science curriculum guidelines and the 
instructors' course outlines, and 

10. understandable to students in grades 7 and 11. 

A total of twenty-seven biology films and videotapes were viewed. 
Each was fixed-paced, fixed-sequenced, and composed of iconic and verbal 
images. However, all but five learning materials were eliminated 
because they did not meet all the remaining criteria. The five films 
were shown to instructors at the two grade levels. Based on their 
comments regarding the abode cablknty, of the learning material to their 
particular courses, one film was selected which met all of the criteria. 

Since the title and production credits were inconsequential to the 
intended instruction, they were eliminated. Their removal enabled the 
film to fit easily into the instructional time slot without the loss of 


pertinent information. 
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Both verbal and iconic images were presented via the learning 
material. Since these images were similar and therefore supportive of 
one another, the interference that occurred due to the disparity between 
the two images was minimized (Fleming and Levie, 1978). The videotape 
that will be used in this study has a verbal:iconic ratio of 1:2. This 
compares favourably with the twenty-seven nature films and videotapes 
which were previewed. They had ratios varying from 0.6:2 (3:10) to 
1.7:2 (17:20). Restated, these ratios varied from 0.6 minutes of audio 
for every 2 minutes of visual images to 1.7 minutes of audio for every 2 
minutes of visual images. 

Motion was an integral part of the instructional presentation that 
was shown to the experimental subjects. It helped to portray the 
differences among wolves and aided in the depiction of their way of 
life. If motion did not contribute to the understanding of the content 
presented in the videotape, a slide-tape presentation or film-strip 
could have been used to promote learning. 

The actual length of the video-displayed material was determined by 
the practicability of performing this study within one class period. A 
fifteen minute television program was used. It is interesting to note 
that Dayton (1977) and Greco and McClung (1979) respectively used a 14.5 
and an 11 minute slide-tape program, and Nugent, Tipton and Brooks 
(1980) utilized a 2.5 minute videotape to draw their conclusions about 
the effect of mathemagenic activities on learning from fixed-paced, 
fixed-sequenced audiovisual presentations. 

When compared to other instructional films and videotapes, a length 
of 15 minutes was not abnormal. Fifty-one ecologically orientated films 


and videotapes were extracted from the instructional media catalogues of 
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an urban public school board and from the listings of two major educa- 
tional film producers. These instructional materials varied in length 
from 9 to 30 minutes. The median and mean were 16 and 17.5 minutes 
respectively. If the results of this study are to be applicable to the 
existing world of the classroom, inclusion of a program longer than 30 
minutes would have been impractical. 

Although it has been suggested that advance organizers are most 
useful if the reading material is long and complex (Kozlow and White, 
1979; Mayer, 1979), there is no known guideline suggested for audio- 
visual presentations. Following a review of empirical studies that 
investigated facilitative effects of instructional objectives on prose 
material, Hartley and Davies (1976, p.251) state that objectives 
generally facilitate learning irrespective of the length of instruction 
whether it is ten minutes or several weeks. This finding was also 
supported by Hershberger and Terry (1965) who found no significant 
difference in learning as a result of varying passage length when 
questions were inserted into printed material. Thus is was concluded 
that no definite time length of material to-be-learned has been found to 
be optimum. 

The video-displayed material was judged to be congruent with the 
grade seven science curriculum which indicates that the following objec- 
tives should be attained in the general science course: 


A Living things carry on fundamental processes to sustain 
and perpetuate life. 


2a All living things interact with and are interdependent 
with each other and their environment. 
(Alberta Education, 1978 a, p.36) 


The learning material was also appropriate for the senior high 


school Biology 20 curriculum. According to this curriculum, the course 
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should "... develop an understanding of the principles of ecology” 
(Alberta Education, 1978 b, p.194) and should cover the interaction 
between biotic and abiotic factors, food chains, food webs, factors 
influencing populations, characteristics of populations, population 
changes and many more related topics. 

Since the above mentioned curriculum guidelines were designed to 
encourage the development of cognitive skills rather than changes in 
affective behavior, the learning material that was selected approached 
the study of a particular environment from a cognitive point of view. 
It presented the following key ideas: 

i fe Wolves exhibit major characteristics that distinguish them from 
other animals but also demonstrate minor characteristics that 


distinguish them from other wolves. 


ae Wolves perform fundamental processes that sustain and perpetuate 
Pte 
=f Wolves interact with their environment and are dependent on its 


biotic and abiotic interactions. 
The characteristics of the video-displayed program that was used in 

the study are summarized below: 

1. The material was fixed-paced and fixed-sequenced. 

2. Verbal and iconic images presented the to-be-learned information. 

3. Ratio of verbal to iconic images was 1:2. 

4. No printed words or other digital sign types such as diagrams were 
present. 

5. Iconic images did not contain special visual effects that could be 


seen by the naked eye. 
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No animation was present. 

Realistically coloured iconic images were shown. 

Visual images were presented by. a 19 or 22 imch video screen, 
although other screen sizes were possible. 

Motion was an integral part of the presentation. 

Program length was 15 minutes. 

The program was congruent with the provincial science curriculum 
guidelines and was relevant to the instructor course outline. 

It was confirmed by instructors and students that the program is 
comprehensible for both grades seven and eleven students. (Refer 
to the questionnaire results in the Discussion Chapter. ) 

It presented three basic biological concepts. 

It approached the topics from a cognitive rather than affective or 


psycho-motor point of view. 
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APPENDIX C 


THE CRITERION MEASURES 


Pilot Criterion Measure and Answer Key 
a) Final Criterion Measure and Answer Key 
b) Correlation Between Instructional Objectives 


and Advance Organizers with Test Questions 
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THE WOLF 


Instructions 


You will be given twenty minutes to complete this twenty-four item 
multiple-choice test. 


You should have 6 pages in the test. If you are missing any pages, 


please advise your teacher. 


Print youre name, sex, grade -and@ birthdate on the left side of the 


multiple-choice answer sheet. Only use the pencil that was provided. 


a) Read each question carefully and select the best answer. 


b) On the separate answer sheet, make a heavy black mark with the 
pencils provided, on the letter of your choice. 

c) DO NOT mark the test paper. 

d) There is only one right answer for each question and each question 


is worth one mark. 


For example: 


What animal was described in the film? 


A. A horse 
B.. “Avcat 
Cola tcow 
D. A wolf 
Ee eA Haion 


The correct answer is D. The circle underneath the D would be 
blackened on the answer sheet as shown below: 
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When you have completed the test, hand in the test, answer sheet and pencil. 
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Which activity must wolves be taught to do? 


Mate at certain times each year 

Take milk from their mother 

Catch small animals 

Play with other wolves 

Move their young from one den to another 


AO OW Pe 


Which pups are most likely to survive? 


The ones that drink milk first 

The ones that are darker in colour 
The ones that hunt caribou first 
The ones that leave the den early 
The ones that open their eyes first 


es) (em) (=) lee} Pe 


During the summer months, if there is only a small amount of food 
available, which animal or animals eat(s) first? 


The wolf pups 

The oldest wolf 

The most powerful wolf 
The largest wolf 

The male leader 


AOOW YS 


What characteristic indicates which wolf has the most authority in 
the pack? 


The colour of the wolf 
The size of the teeth 
The age of the wolf 
The height of the tail 
The size of the wolf 


AOD OW PS 


The number of pups born in a pack each year depends mainly on 


the number of healthy female wolves. 

the number of caribou eaten in the winter. 

the amount of food brought to the mother in the den. 
the number of wolves that mate at the same time. 

the number of caribou caught in the summer. 


hoa & 


The mother moves the wolf pups from one den to another because 


A. the second den is closer to the other members of the wolf 
pack. 

Be as they grow, the pups need a larger den. 

Ce the first den is too far from their fresh food supply. 

D the move will make it more difficult for their enemies to find 
the young. 

E. the pups must learn to live in another environment. 


. CONTINUED ON THE NEXT PAGE ... 
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Most adult wolves have coloured fur which 


A changes with the seasons. 

B. is darker for males and lighter for females. 

G@. is usually darker on their back than on their belly. 
D matches their summer and fall environments. 

E determines their role in the pack. 


What is the length of an adult wolf measured from the tip of the 
nose to the end of the tail? 
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A hungry pack of wolves have spotted a herd of caribou. What will 
most likely happen next? 


A The wolves will kill at least one caribou. 

Be The wolves will wait until dark before attacking. 

C The wolves will rest before they attack. 

D The wolves will stay hidden until they can surprise the 
caribou. 

KE. The wolves will mingle with the herd before they attack. 


Just before the birth of the pups, a female wolf will look for a 
den. If she finds that the first den is not suitable she may 


A enlarge the den by digging with her paws. 

Br use dead trees and leaves to make a shelter. 

Ge have the wolf pack find another den. 

D give birth to the pups in dense shrubs. 

E delay the birth until a suitable den can be found. 


If a superior wolf such as the male leader is eating, what event 
Wille OGGell i! 


A. The male leader will permit another wolf to eat at the same 
Eines 

Bs The male leader will fight with the other wolf. 

Ge. The male leader will stop eating until the other wolf goes 
away. 

De The male leader will move the food to another place. 

E. The male leader will show its teeth, but will not fight. 


. CONTINUED ON THE NEXT PAGE .. 
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16. 


Which characteristic is common for all of the animals killed by 
wolves? 


They are larger than a wolf. 
They are meat-eaters. 

They can run faster than a wolf. 
They are covered with fur. 

They live in the grasslands. 


AOOW LS 


What is the sign that the wolf pups are ready to be born? 


A. The female stores food caught by the other members of the 
pack. 

B: The female finds a den to get protection from the winter cold. 
og The wolf pack stops following the caribou. 

D. The male leader mates with another female. 

E. The female hunts for additional food. 

A wolf pack consists of four female and four male wolves. The 
leading or dominant female has four pups. Eleven months later, 


just before the new pups are born, how many wolves would most 
likely be in the pack? 


AOAwW LS 
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Caribou are prey because they are eaten by wolves. In which pair 
below would the wolf pups be prey? 


Wolf pups and beavers 
Wolf pups and hawks 
Wolf pups and deer 
Wolf pups and foxes 
Wolf pups and badgers 


AoW Pe 


Which characteristic is not shared by two-month old wolves and 
six-month old humans? 


They develop several tiny milk teeth. 

They can take food from their mothers. 

They can not survive without adults. 

They eat food that was stored in an adult's stomach. 
They need protection from the outside world. 


AOOW LS 


. CONTINUED ON THE NEXT PAGE . 
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Tere. 
17. Which characteristic is not shared by adult wolves and adult 
humans? 
A. Usually both wolf parents help to raise their young. 
Be Wolves usually mate for life. 
G: Wolves usually hunt the sick and the aged. 
D: Wolves form family units. 
E. Each wolf has a different character. 
18. "Wolves make ‘ideal’ parents." Which fact below supports this 
statement? 
A. The parents allow their young to hunt. 
Be They move in a group from one place to another. 
C. Only the parents provide food for the young. 
De The young are fed milk until they can obtain their own food. 
i The parents protect their young. 


19. A wolf can be classified as a mammal. Which characteristic below 
is shared by all mammals? 


More than one baby is born at a time. 
The female can produce milk. 

They use four limbs to travel on land. 
They all eat meat. 

Fur protects the body from the cold. 


WoO oaw Le 


20. The survival of the wolf does not depend on 


the death of another animal. 
the mating of all females. 

the size of the pack. 

the season of the year. 

the availability of plant food. 


AD OW YS 


21. For many years a pack of 10 wolves and a herd of caribou lived on 
an isolateds,island. sno 19/75, the wolf packjincreased to 15.0 At vthe 
end of the year 1995, what would have happened? 


A. There would be more than 15 wolves. The number of caribou 
would remain the same. 

Be There would be more than 15 wolves. The number of caribou 
would also increase. 

Gis There would be 15 wolves. The number of caribou would remain 
the same. 

De There would be fewer than 15 wolves. The number of caribou 
would remain the same. 

E. There would be fewer than 15 wolves. The number of caribou 


would also decrease. 


.. CONTINUED ON THE NEXT PAGE ... 
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For the next three questions (numbers 22, 23 and 24), use the following 
information: 


pig 


23s 


24. 


A’ population of caribou and wolves “live an-——-4 
National Park in the Arctic where hunting and 
trapping are not normally permitted. In 1940, fur 
trappers were permitted to kill only the wolves. By 
1970, only a few unhealthy caribou remained. No 
wolves had been seen since 1963. 


The caribou population decreased greatly between 1960 and 1970. 
Why do you think this happened? 


AOOW YS 


Other animals ate the caribou's food. 

The number of wolves increased. 

The caribou did not have enough food. 

The healthy caribou were killed by hunters. 
The trappers killed both caribou and wolves. 


In 1970, park employees noticed a decrease in the animal popula- 
tions. In 1970, what would have been the best solution to the 


problem? 

A. A pack of wolves from another park could be brought in. 

De Hunters could be allowed to reduce the number of caribou to 
the original number in 1930. 

C. The sick caribou could be replaced with healthy deer. 

iD: The sick caribou could be killed and a new pack of wolves 
could be allowed into the park. 

ite Trappers could be prevented from trapping wolves in the park. 

What important role did the wolves play in the life of the caribou? 

A. The wolves ate the healthy caribou so many sick animals 
survived. 

Ba The wolves and caribou were competing for the same food 
source. 

Ce The wolves protected the healthy caribou from its meat-eating 
enemies. 

De The wolves forced the caribou to move from one feeding area to 
another. 

Ee The wolves kept the caribou population down so the caribou 


could obtain enough food. 


THE END 
Please check your work. Make sure that you have 
marked only one answer for each question. 
Are the answer circles blackened completely? 


Is your name, sex and grade on the answer sheet? 
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THe FE INAIL LEST 


THE WOLF 


Instructions 


You will be given twenty minutes to complete the twenty-four 
items in this multiple-choice test. 


You should have 6 pages in the test. If you are missing any 
pages, please tell your teacher. 


PRINT your name, sex, grade and birthdate on the left side of 
the answer sheet. PRINT the name of your school above your 
name. Use only the pencil provided. 


a) Read each question carefully and choose the best answer. 

b) On the separate answer sheet, make a heavy black mark with 
the pencils provided, on the letter of your choice. 

c) DO NOT mark the test paper. 

d) There is only one right answer for each question. 


e) Each question is worth one mark. 


For example: 
What animal was described in the film? 


A. A horse 
B. “Areat 
Co Ae cow 
DA WO Lae 
Eee Od 


The correct answer is D. The circle underneath the D would 
be blackened on the answer sheet as shown below: 


D 
& 


\Inen you have completed the test, hand in the test, answer sheet 


and pencil. 


PLEASE WAIT UNTIL YOU ARE TOLD) 10 DO "SO; 
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Which activity must wolves be taught to do? 


Mate at certain times each year 

Take milk from their mother 

Catch small animals 

Take food from the mouth of an adult wolf 
Move their young from one den to another 


pn i==)gah ics) a= 


The pups that are most likely to survive are the ones that 


Chink Mal Kees t. 

are darker in colour. 
hunt caribou first. 
leave the den early. 
open their eyes first. 


Inn) lea) Tos) (eo! ae 


During the fall while the wolf pups are growing which 
animal(s) eat first? 


The wolf pups 

The hungriest wolf 

The most powerful wolf 

The wolf that catches the food 
The male leader 


jan) eal (ge) fee) a= 


Just before the birth of the pups, a female wolf will look for 
a den. If she finds that the first den is not suitable, she may 


make the den larger by digging with her paws. 

use dead trees and leaves to make a shelter. 

give birth wherever she happens to be. 

give birth to the pups in dense shrubs. 

delay the birth until a suitable den can be found. 
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A wolf can be classified as a mammal. Which characteristic 
below is shared by all mammals? 


More than one baby is born at a time. 
The female can produce milk. 

They all live in groups. 

They all eat meat. 

Fur protects the body from the cold. 


OG) Cole 


Which characteristic is not shared by two-month old wolves 
and six-month old humans? 


They develop several tiny milk teeth. 

They can take food from their mothers. 

They cannot survive without adults. 

They eat food that was stored in an adult's stomach. 
They need protection from the outside world. 
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...continued on the next page... 
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A superior wolf such as the male leader is eating. If another 
wolf comes to eat at the same time, what will the male leader 
do? 


A. Permit the other wolf to eat at the same time 
B. Fight with the other wolf 

C. Stop eating until the other wolf goes away 

D. Move the food to another place 

Es Snoweres=teetnseputewiin not Tight 


If a wolf pup was born in early spring, by the middle of 
the summer it would be able to 


mate with other wolves. 
successfully hunt deer. 
travel long distances. 
catch small animals. 
attack and kill caribou. 


mun) Se) (gs) les) Be) 


Caribou are prey because they are eaten by wolves. In 
which pair below would the wolf pups be prey? 


A. Wolf pups and beavers 
B. Wolf pups and hawks 
C. Wolf pups and deer 
D. Wolf pups and foxes 
E. Wolf pups and badgers 


A wolf has spotted a deer. According to the film, what 
will most likely happen next? 


A. The wolf will wait for the leader's signal to attack. 

B. The wolf will get close enough to be seen by the deer 
before attacking. 

C. The wolf will hide until it can make a surprise attack. 

D. The wolf will wait until dark and then attack. 

E. The wolf will attack immediately. 


Which characteristic is not shared by adult wolves and 
adult humans? 


Usually both wolf parents help to raise their young. 
Wolves usually mate for life. 

Wolves usually hunt the sick and the aged. 

Wolves form family units. 

Each wolf has a different character. 
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...continued on the next page... 
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14. 
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During and soon after the birth of the wolf pups, which does 


not 


ne) ae) (ws) 55 


occur? 


The pups are wet and dark in colour. 
The mother leaves the den to get food. 
The eyes of the wolf pups are closed. 
The mother provides the pups with food. 
The mother licks the pups. 


Which of the following is the best reason why wolves make 
"ideal" parents? 


The parents allow their young to hunt. 

They move in a group from one place to another. 
Only the parents provide food for the young. 
The young are fed milk until they can obtain 
their own food. 

The parents protect their young. 


What characteristic indicates which wolf has the most 
authority in the pack? 


A. 


B. 
ce 
D 
E 


The colour of the wolf 
The size of the teeth 
The age of the wolf 
The height of the tail 
The size of the wolf 


A hungry pack of wolves has spotted a herd of caribou. 
What will the wolves probably do next? 


im| 3) (Hp) (oy) ae 


The 


iS Gre 


Kill at least one caribou 

Attack right away 

Rest before they attack 

Stay hidden until they can surprise the caribou 
Mingle with the herd before they attack 


number of pups born in a pack each year depends mainly on - 


the number of healthy female wolves. 

the number of caribou eaten in the winter. 

the amount of food brought to the mother in the den. 
the number of wolves that mate at the same time. 

the number of caribou caught in the summer. 


...continued on the next page... 
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Which statement gives the least evidence that the wolf pack acts 


as a family? 


They hunt small animals all year long. 

They use the same den every year. 

The leading male and female usually mate for life. 
Each wolf has a different character. 

The leading male and female rule the pack. 


am) (=) (6) (ee) aes 


A wolf pack consists of four female and four male wolves. The 
leading or dominant female has four pups. Eleven months later, 
just before the new pups are born, how many wolves would most 
hikebysbe ingthespack? 


A. 4 
Boe 
Gi 6 
Be 
Ee 12 


Most adult wolves have coloured fur which 


changes with the seasons. . 

is usually darker on their back than on their belly. 
is darker for males and lighter for females. 

matches their summer and fall surroundings. 
determines their role in the pack. 


| =) (ge) (ee) a5 


If wolves stopped hunting caribou, which situation would most 
likely happen at the end of a two year period? 


The caribou population would remain the same. 

The number of wolves would increase. 

The caribou would not move to a new feeding area. 
The deer population would decrease. 

The number of plants would increase. 


i) Se) oe 


For many years a pack of 18 wolves and a herd of caribou lived 
On an isolated island. In 1950 most of the wolf pups survived. 
The wolf pack increased to 23. After 50 years, how many wolves 
would you expect to find in the pack. 


Acweoll=13 
B. 14-16 
CL 
Dise 20-22 
es | (aS ayas) 


...continued on the next page... 
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For the next three questions (numbers 22,23 and 24), use the following 
information: 


ae. Ine 
Why 


(a) (ee) (ee) les) a 


A population of caribou and wolves live ina 
National Park in the Arctic where hunting and 
trapping are not normally permitted. In 1940, 
fur trappers were permitted to kill only the 
wolves. By 1970, most of the remaining caribou 
were unhealthy. No wolves have been seen since 
1963: 


caribou population decreased greatly between 1960 and 1970. 
do you think this happened? 


Other animals ate the caribou's food. 

The number of wolves increased. 

The caribou did not have enough food. 

The healthy caribou were killed by hunters. 
The trappers killed both caribou and wolves. 


23. In 1970, park employees noticed a decrease in the animal 
populations. In 1970, what would have been the best solution 
to the problem? — 


A. 
B. 


C 
D. 


Ee 


A pack of wolves from another park could have been brought in. 
Hunters could have been allowed to reduce the number of 
caribou to the original number in 1930. 

The sick caribou could have been replaced with healthy deer. 
The sick caribou could have been killed and a new pack of 
wolves could have been allowed into the park. 

Trappers could have been prevented uN trapping wolves 

in the park. 


24. What important role did the wolves play in the life of the caribou? 


A. 


B. 
Ge 


The wolves ate the healthy caribou so many sick animals 
Survived. 

The wolves and caribou were competing for the same food source. 
The wolves protected the healthy caribou from its meat- 

eating enemies. 

The wolves forced the caribou to move from one feeding 

area to another. 

The wolves kept the caribou population down so the caribou 
could obtain enough food. 


THE END 


1. Please check your work. Make sure that you 

have marked only one answer for each question. 

Are the answer circles blackened completely? 

Is your name, sex, grade and school on the answer sheet? 
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Final Test Answer Key 


1 C y E is E 19 B 
2 A 8 D 14 D 20 D 
3 E o B NS) E ou C 
4 A 10 C 16 B oD C 
5 B zl C iy/ A 23 A 
6 D 2 B 18 D 24 E 


Subtest Breakdown of Final Test 


Knowledge Subtest Higher Cognitive Level Subtest 
Audio: il C Audio: 6 D analysis 
2 A y B application 
a E ikl C analysis 
14 D 13 E evaluation 
iS) E iy A evaluation 
16 B 18 D synthesis 
Leonac,: 4 A Combined 5 B analysis 
7 E Audio and = 20 D synthesis 
8 D Peonic. 21 G synthesis 
10 C 22 C evaluation 
es B 23 A evaluation 


19 B 24 E analysis 
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Correlation Between Instructional Objectives and 


Final Criterion Test Questions 


Instructional Objectives 


Describe the physical characteristic of 


adult wolves. 


Describe the hunting and feeding habits 


of wolves. 


List the activities male and female 
wolves must do from the time they mate 


to the birth of the pups. 


State the factors that affect the birth 


and survival of the wolf pups. 


Name the activities that wolf pups must 
be taught to do during different stages 


of their development. 


Outline the differences between adult 
wolves and adult humans, and between 


wolf pups and human babies. 


Question 
Number 
14, 19 

St eet 1B 
ike 

Peed #4 
2.16 

i 5 
G41 


Level of 
Cognitive 


Skill 


knowledge 


knowledge 


knowledge 


knowledge 


knowledge 


analysis 
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Instructional Objectives 


Explain how members of a wolf pack relate 


to each other as a family. 


Explain the changes in the number of 


wolves in a pack over a period of time. 


Relate wolves to plants, caribou, deer 


and other animals 


Question 
Number 
Bs a 
13.421 

5 

9 

20 Sh 


Level of 
Cognitive 


Skill 


evaluation 


synthesis 


analysis 
application 
synthesis 


evaluation 
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Correlation Between Advance Organizer and 


Final Criterion Test Questions 


Advance Organizer 


The videotape you will be viewing is about wolves and 
how they live in the wilderness. In order to survive, 
wolves like other animals need to produce young and to 
find food, water, and shelter. When animals are born they 
can do certain things without being taught, but must learn 
other things as they grow. 

Like humans, no two wolves are exactly alike. They 
have characteristics which differ with their age, the 
season of the year, and the role they play within their 
family. They also differ in physical appearance and in 
their actions. 

All animals, including wolves, depend on other 
animals and their environment. For example, all animals 
need to have food for survival. If there is little food, 
only those animals that are best able to find food will 
live. If a lot of food is available, more animals will be 
able to survive. Thus, a balance exists between the 


plants and animals that are eaten and those animals which 


do the eating. 
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ANALYSIS OF PILOT CRITERION TEST 
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Analysis of Pilot Criterion Test 


Note: Any discrepancies in table totals are due to “rounding off" 


digits. 


faplterti-; 1 Outline of Pilot Criterion Test 


Subtest Description of Content Questions 
1 Audio knowledge i= 
2 Iconic knowledge deearotangy 4 
3 Higher cognitive level (comprehension, 135.—. 18 


application, analysis, synthesis and 
evaluation) questions based on audio 
content. 


4 Higher cognitive level questions based 19° - 24 
on the combined audio and iconic images. 


Table 2: Pilot Study--Item Homogeneity and Test-Retest Reliability 
for Subtests and Total Test (N=98) 


Subtests Total 
Measurement 1 2 3 4 Test 
Item Homogeneity eke Oe 0.5 0.4 0.7 
Test-Retest Reliability OsF 0.5 Or7 0.6 Oi? 


Note: These test parameters were based on the total sample population 
and not on the placebo group. The Kuder-Richardson formula (KR-20) was 
used to determine the values of the parameters. 

As illustrated in Table 3 and 4, the inter-subtest correlations 
indicated that the items measured the same general attribute, but they 


also exhibited some independence from each other. Higher values would 


have indicated that the items measured a single attribute. 
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Table 3: Pilot Study--Subtest Correlations (Pearson Correlation 
Coefficients) for the Immediate Test Scores 


Subtest 1 e. 3 4 
Subtest 1 Po0 
#4 O3 Jina, 
3 0.6 0.4 Eo 
4 Ons Ces 0.6 120 


Table 4: Pilot Study--Subtest Correlations (Pearson Correlation 
Coefficients) for the Delayed Test Scores 


Subtest 1 2 3 4 
Subtest 1 


0 
2 0.5 
ZS 0.5 
4 OS 


Subtests 3 and 4 showed a reasonably high correlation between each other 
on both immediate and delayed tests. This result was expected since 
both subtests involved high-order questions based on the audio component 
of the video-displayed material. The relationships between the iconic 
knowledge subtest on the delayed test and other subtests was acceptable. 
Since it would share a close relationship to the higher-order audio 
subtests, their correlation was lower than the others. 

One of the desirable features of the measuring device can be seen 
in Table 5. The means of each subtest were located approximately midway 
between the minimum and maximum values of 0 and 6. Thus, the effect of 
the preinstructional strategies can easily be revealed on the delayed 
test where there is an allowance for the upward or downward movement of 
the scores. An upward movement of the scores on the delayed test would 


indicate that the preinstructional stretegies improved the effectiveness 
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of the instruction. The immediate subtest 1 score was slightly high, 
however it must be remembered that it was a measure of audio knowledge 
which is based primarily on memory. One could expect that its value 
would be reduced on the delayed test because the content of subtest 1 


would be more susceptible to forgetting than higher level skills. 


Table 5: Pilot Study--Means for Subtests on the Immediate and 
Delayed Tests 


Immediate Test Delayed Test 
Subtest 1 4.0 39 
2 se) 259 
3 3.0 Std 
4 ALS) Loe 


Since the measuring device was administered to both grade 7 and 11 
students, and was used both as an immediate posttest and as a delayed- 
retention test, an examination of all test results was required. The 
following criteria were used as a guide: 

Difficulty--The acceptable range was between 0.2 and 0.8. Values higher 
than 0.8 would mean that the question was too easy. 

Point-Biserial Correlation or RPB--The acceptable range was between 0.2 
and 0.8. Values lower than 0.2 indicated that the item had a poor 
correlation ee total test score, 

Discriminating Power--The acceptable range was 0.2 to 0.8. Values lower 
than 0.2 indicated that the particular item under study did not 
discriminate well between those who achieved high scores on the 
total test and those who did not. 

The minimum values indicated above may at first SnDEAE to be low, 


however it must be realized that the test was designed for both grade 7 
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and 11 students. These guidelines were used during the modifidation of 
thempitotrtest! 

The pilot study involved the use of untested material and 
procedures, utilizing a small, possibly biased sample. The testing 
occurred at the end of the term, as opposed to the suggested trial 
period at the beginning of the course. In addition, there was only a 
one-week instead of a planned two-week interval between the immediate- 
and the delayed-retention test. Consequently, these factors were 
considered in the interpretation of the data. 

As can be clearly seen in Tables 11 and 12, the general character- 
istics of the test were consistent for both the immediate- and delayed- 
testing situations > 1 he#kKk-20erediiability-of—the-measurine-devircemwas 
0.75. The test means had an approximate value of 12 which was one-half 
of the maximum value of 24. No major differences between the immediate 
and delayed test results were detected. 


Table 6: Pilot Study--Immediate and Delayed Test Results for All Grade 
7~and 11) Subjects 


Measure Immediate Test Delayed Test 
N 98 94 

Mean 11292 LZe25 
Standard Deviation eee 4.26 
KR-20 Reliability Oe is OnnS 
S.E. of Measurement Poy Od foe We 


Table 7: Pilot Study--Treatment Results for All Grade 7 and 11 Subjects 


Immediate Test Mean Delayed Test Mean 
Grade 7 11 i 11 


Advance organizer fie 150 on lore 
Instructional Objectives 10.0 14.8 D .4 1504 
Placebo 10.8 14,2 pa kes 6) eae 
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The effects of the characteristics of the learner upon the test 
results are illustrated in Tables 8-and 10. 

A crosstabulation of intelligence (IQ) and field dependence- 
independence as measured by the Group Embedded Figures Test (GEFT) is 
presented in Table 8. This table includes an itemization of the charac- 
teristics of all experimental subjects who completed the Canadian 
Cognitive Abilities Test and the GEFT. It should be noted that although 
the categories for levels of intelligence were based on the same quanti- 
ties, the field-dependency dimension involved separate median points for 
the designation of field-dependent and field-independent individuals in 
grade 7 and grade 11. 


Table 8: Pilot Study--Crosstabulation of IQ by Field Dependency for All 
Grade 7 and 11 Subjects 


Field Dependency 
Field-Dependent Field-Independent 


Low 24 (27397) 6 (i207) 30 

IQ Average 5 (T7432) 13 gags) 28 
High 6 Oey 22 (25.6%) 28 

45 41 86 


The grade 7 students were designated as field-dependent if they received 
a score below 8.5 on the GEFT while the grade 11 students were classed 
as field-dependent if they obtained a score below 13.25 on the GEFT. 

In order to determine whether the variables of intelligence and 
field-dependency were independent of each other, the chi square test of 
independence was administered. This test yielded a value of 19.94 with 
2 degrees of freedom. The calculated value of chi square was signifi- 
Call up 001s This proved that there was a_ strong association 


between intelligence and field-dependency so these variables were not 
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independent of each other. Hence, only one of these variables needed to 
be considered in the main study; general cognitive ability was kept as a 
variable. 

Based on their intelligence quotient (IQ) scores, students were 
dividied into three groups--low, average and high ability. Intelligence 
quotients could not be obtained for one class of grade 7 students and a 
few of the grade 11 students. Consequently an alternative method was 
utilized. Instructional class grades and comments were used to classify 
a number of the subjects. Thus equal group sizes were not produced. 
This situation was rectified in the main study because students were 
included only if their IQ scores were accessible. 

Since interval data for all subjects was not available, it was not 
possible to complete a Pearson product moment correlation coefficient, 
which describes the degree of relation between feelin rence and field- 
dependency. 

The scores attained by the low, average and high intelligence 


sub-groups are illustrated in Tables 9 and 10. 


Fable so: e) Pilots lest. Means by 1Qsfor Grade 7 ‘Subjects 


Immediate Delayed 
Test Mean Test Mean 
Low (N=19) 6.7 re 
IQ Average (N=16) 8.9 9.5 
High (N= 1) ioe 1304 
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Table 10% Pilot. lest Means by I[Q@for Grade 11 Subjects 


Immediate Delayed 
Test Mean Test Mean 
Low N=) 1Sa0 iat 
IQ Average (N=11) WA SO) 1526 
High CN=120) 16.4 os 7 


These tables reveal that the cognitive ability of the subjects was 

positively related to their performance on the criterion measures. The 

high ability students obtained higher grades irrespective of the time of 

the test and the grade level of the student. 
A summary of the pilot test results is outlined below: 

te The measuring device consisted of four subtests that exhibited 
acceptable levels of homogeneity, inter-correlations and a test- 
Petes tere lilavis tyeOLs 04) or. 

2. No overall differences between the immediate and delayed test 
results were detected. 

oe Most students who were classified as being in the high IQ group 
were also designated as being field-independent. 

4. High IQ students performed consistently better than lower IQ 
students in all testing situations. 

Se Field-independent students received higher scores than other groups 
Lied eCesiine es tela tiOlse 

Ge There was a slight increase in test scores over time in the 
majority of cases. 


The above statements were based on the entire pilot subject population. 
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Analysis of Final Criterion Test 


Note: Any discrepancies in table totals are due to "rounding off" 
digits. 
Table 1: Outline of Final Criterion Test 


Subtest Description of Content Questions 


1 Knowledge Questions based on both 


audio knowledge | ane See De 
15, 16 
iconic knowledge ie al On 
12ealo 
Z Higher Higher cognitive level subtest with 


questions based on application, 
analysis, synthesis and evaluation 


audio high Dae yeela as 
oF: 

combined audio and iconic high papevdst 22, 22; 
23, 24 


Table 2: Main Study--Item Homogeneity and Test-Retest Reliability for 
Subtests and Total Test (N=610) 


Subtests 
Measurement 1 2 Total Test 
Item Homogeneity Oe) 0.6 0.6 
Test-Retest Reliability Oi 0.6 Ose 


Note: These test parameters were based on the total sample population 
of 610 students and not on the placebo group. If the placebo 
only results were used, the figures in the table would be higher. 
The figures reflect the effects of the treatments. The Kuder- 
Richardson formula (KR-20) was used to determine the values of 
the parameters. 
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Final Criterion Test 


Table 3: Main Study--Subtest Correlations (Pearson Correlation 
Coefficients) for the Immediate Test Scores (N=450) 


Total Test Subtest 1 Subtest 2 
Total Test (Bi 
Subtest 1 aes 1.0 
Subtest 2 O58 0.9 1.0 


Table 4: Main Study--Subtest Correlations (Pearson Correlation 
Coefficients) for the Delayed Test Scores (N=450) 


Total Test Subtest 1 Subtest 2 
Total Test 1.0 
Subtest 1 0.4 1.0 
Subtest 2 0.8 0.9 1.0 


Table 5: Main Study--Means, Standard Deviations, and Standard Errors 
Derived from the Immediate and Delayed Tests (N=450) 


Immediate Test Delayed Test 
Test Mean SD SE Mean SD SE 
Subtest 1 7.0 Ley 125 ries 1.8 1S 
Subtest 2 weal 205 125 eet ze ina 
Poca leLest he ar 263 “eg 14.2 S25 23 
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Table 6: Main Study--Analysis of Variance with Repeated Measure 
Based on Total Criterion Scores 


Sum of Degrees of Mean F Proba- 
Source Squares Freedom Squares Ratio bility 
Grade (A) 2440.33 i. 2440.33 238.05 0.00 
Treatment (B) Speth were: 2 160.79 15.69 0.00 
AB Se ewe Di 26). Gili 2.60 0.08 
Ability (C) 1691.60 Zi. 845.80 82). 51 0.00 
AC 93.65 26 46.83 Ue Oh. Oy 
BC SRS 4. 24.49 2.38 0.05 
ABC 4G 4) 4. 19. 3 4.87 12 
S-Within 4428.50 432. 10). 25 
Time (D) 49.02 &. 49.02 19.46 0.00 
AD 2. 13 de. 2 Te 4. 09 0.30 
BD 16, 21 2 &. isk eee 0.04 
ABD hy. 56 ae 0.78 G3 0. i 
cD 5... bs 2 239 1.03 0.36 
ACD ty. 22 2 3.66 i. 45 0.24 
BCD 177.09 4. 4.2) jee Gr 3 
ABCD 3). 42 4. 0.85 0.34 0.85 
DS-Within 1088.44 432. A.52 
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Table 7: 


Source 
Grade (A) 
Treatment (B) 


AB 
Ability (C) 


S-Within 


Time (D) 


ABCD 
DS-Within 


Fanal Criterion Teste 


Main Study--Analysis of Variance with Repeated Measure 
Based on Knowledge Subtest Scores 


Degrees of 
Freedom 


< 
(Se) 


Jes 
Oo 


NOR NHMNMNMNMH 


NOR RNMNMNMNM He 


Mean 


Squares 


Soe. 
44. 
a; 
G1. 
ivi 
6. 
4. 
oe 
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Table 8: 


Source 


Grade (A) 
Treatment (B) 
AB 

Ability (C) 


ABCD 
DS-Within 


ON 
[Sal te 
No 


HFPOONU CON © 


Final Criterion(Test 


Degrees of 
Freedom 


JES 
Go 


ISS 
Go 


NORRNMNNNNEH 


NHR NNNNH HE 


Mean 


Squares 
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Main Study--Analysis of Variance with Repeated Measure 
Based on Higher Level Cognitive Subtest Scores 


PQ (PhS) (SS) 
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TEACHERS' INSTRUCTIONS 


DAY 1 


(Time allotment 5 min.) 


Tew) the stidents=not to turn over or read their sheets until 
they are” toldsto, dorso. 


Distribute preinstructional strategy sheets (face down) to all 
students. 


Read the following statement: 


I would like you to read what I am handing out. Don't 
worry if your neighbour has a different sheet than you. 
It is not important. What is important is that you read 
the sheets carefully. They may help you to understand 
the television program that you are going to see in a 
couple of days. 


You have only two and a half minutes to read it, so get 
started. 


Give the students 2 minutes to read their sheets. 
After®2 minutes ask the students to print their school, teacher, 


class, name and grade in the space provided. They must then 
turn their sheets face down. 


Collect the printed sheets. Ensure that each sheet has the 
Student's name, grade and class written at the top of each sheet. 


Thanks! Without you this project could not have materialized. 
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TEACHERS INSTRUCTIONS 


DAY 2 
(Time allotment 40 min.) 


Teliecthes students notsco tur over On read their sneetsuuncl| 
they eddy Cut detorcoeso. . 


Distribute the preinstructional strategy sheets (face down). 
Ensure that students receive the sheets that have their name on it. 


Read the following statement: 


Today we are going to see a television program on ecology. 
The information on the printed sheets may help you to 
understand the program. 


At the end of the program, you will be given a twenty-four 
question multiple-choice test. The scores that you receive 
on the test will be posted but will not be included in your 
final course grade. However, basic information presented 

in the television program will be included in your final 
class tests. It is expected that you will do your best. 


You have only two and a half minutes to read the printed 
sheets before we see the television program. Please read 
carefully. 


Give the students 2 minutes to read their sheets. 


At the end of 2 minutes have the students place their sheets 
face down. 


Collect the printed sheets. 


Start the videocassette player which has been set up by the 
researcher. 


At the end of the television program, distribute a multiple-choice 
test, answer sheet and pencil to each student. Ask the students 
to read the instructions on page one. They must not start the 
test until they are told to do so. 


Review the test instructions on page one. Ensure that all 
students understand the instructions. Tell the students to begin. 


While students are completing the test, ensure that they have 
their name, sex, grade and birthdate printed on the left side of 
the answer sheet. 


After 20 minutes, instruct the students to stop working and collect 
their answer sheets, test papers and pencils. 


Thank you for your cooperation. 
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TEACHERS' INSTRUCTIONS 


DAY 3 
(Time allotment 40 min.) 


Distribute a multiple-choice test, answer sheet and pencil to 
each student. Ask the students to read the instructions on 


page one. They must not start until they are told to do so. 
Review the test instructions on page one. 
Read the following statement: 
This iS a short test that will enable me to determine what 
you have learned about ecology. This test will not be 
counted towards your final mark, however your scores wil] 
be posted. 
You have exactly twenty minutes to complete this test. 
While students are completing the test, ensure that they have 


their name, sex, grade and birthdate printed on the left side 
O7 thewansweresneet. 


After 20 minutes, tell the students to stop working and collect 
their answer sheets, test papers and pencils. 


Distribute the Student Questionnaire. Ask the students to fill 
in the questionnaire as completely as possible. They must not 
write in the column on the right side of the sheet. They may 
write on the back of the sheet if they need more space. 


After the students have completed the questionnaire, collect all 
sheets. Ensure that they have printed their school, teacher, 
name, grade and class in the pace provided at the top of the 
Sheet. 


Your assistance in this project is greatly appreciated. 
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STUDENT QUESTIONNAIRE 
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SCHOOL TEACHER CLASS NAME GRADE __ 
DO NOT WRITE 
IMP Tid S “SPACe 
1. What was the title of the written material that you saw 
before the film? 
AO 10 P i 2 
2. Since September, how many films or television programs 
have you seen in all of your courses? 
Ona tl oy 14-6) ge-9 Fe Osi moremthany 12a Z 2 
3. Did you see this television program before? 
Yes No 3 3 
4. Did you enjoy the program? Yes No A S 
5. a) What did you like about the program? 5a = 
b) What two points do you remember most clearly? 5b 6 
6. What were the main ideas in the program? 6 ‘i 
7. You received some printed information before you viewed 
the television program. 
a) Did it help you to understand the 
television program? Yes No 7a = 
b) Did it help you to answer the test 
questions? Yes No 7b c 


c) Would you like to use similar 
material with other lessons? Yes No 1Ke 10 
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TEACHER QUESTIONNAIRE 194 


SCHOOL CLASSES NAME GRADE 


DO NOT WRITE 
IN THIS SPAC 


1. a) How many times has this class seen an instructional film 
or television program in this course? 
0 1-3 4-6 7-9 10-12 more than 12 la i 


b) How many films or television programs do you plan to use 
in this course? 


0 1-3 4-6 7-9 10-12 more than 12 1b 2 
2. a) Have you used this program in your class before? Yes No 2a 3 
b) Now that you have seen it, would you use it with 
Purtupesclassese Vessea Nom eaii2p e 
3. a) Does the program have an instructional value? VestenOgmicd 5 
b) Does the program fit within the provincial curriculum 
guidelines? eS eee Omen oD 
c) Does the program fit into your course outline? Yes No {3c 


4. What do you feel were the main concepts presented in the 
program? . 4 0 


5. In general, do you think that written preinstructional 
strategies would be beneficial for a class setting? 
125 OMe) 3) 
6. For the grade level that you teach, which ability level(s) 
of students would benefit most from the use of: 


Ability 
advance organizers(A0O): low average high 6a 10 
instructional objectives (10): low average high 6b li 
placebo (P): low average high 6c 12 


7. a) If the preinstructional strategies were found to improve 
Student learning, would you use them? Yes No 7a 13 


b) If these strategies were provided with each piece of 
instructional material, would you use them? SS Ne We 14 
8. Did you think that students in your class had difficulty 
in understanding the: 


a) television program ? Yes No {8a iS 
b) preinstructional strategies: Yes No {8b 16 
c) test? Yes No {8c 17 
d) questionnaire ? Yes No {8d 18 


If you indicated no to any of the above, please explain. 
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RESPONSES TO STUDENT QUESTIONNAIRE 
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STUDENT QUESTIONNAIRE 

Questions 5 and 6 

A selection committee and the researcher determined the key ideas 
presented in the video-displayed program. These key concepts were used 
to classify the students' written responses to questions 5 and 6. The 
columns to the right indicate the number of students who wrote responses 
similar to the ones noted on the left. The three treatment groups are 
identified by the symbols AQ, IO and P which represent respectively the 
advance organizer, instructional objectives and placebo. Each treatment 


group consisted of 75 subjects. 
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STUDENT QUESTIONNATRE 
Question 5a: What Did You Like About the Program? 


Frequency of Response 


Comments Associated Grade 7 Grade 11 
with Key Ideas AOe slO0T Pon TOTAL peOe 2 One we AT 
tbs Wolves exhibit major 


characteristics that distin- 
guish them from other animals 
but also demonstrate minor 
Characteristics that distinguish 
them from other wolves. 


Wolves' lifestyle/behaviors/habits ee MO a 2580) ie Cocmeee 2 
Wolf pups/pups are cute 139 ae ees 9 Omer (eae 
Wolves Semen See Ly, 0 1 0O 1 
Similarities wolves share with 
humans . Oe Cee ee) 1 i  ) 
Role of leader i ae ik ih 0 1 0 1 
How wolves move from one place to 
another 0 0 1 1 0 0 0 0 
Ze Wolves perform fundamental 
processes that sustain and 
perpetuate life. 
Raising/caring for pups bi 2S) Sie) 3 3 1 7 
- mating i) Ss) 1 5 1 1 0 2 
— Di btGeOre pups ih 3) Shc TN Cae 0 0 
- mother protecting pups PARK ES oe ee OM OO eh) 
- mother moving pups ee ae a es) OS One Ope 0 
- pup carrying leg of animal mo 3 2 vi 0 O 0 0 
- pups playing O45 a 8 Cause ee Cae nnO 
- teaching the pups 1 0 0 1 0 1 0 1 
Building/cleaning the den OR tt Osama 1 1 8} 
The way the wolves hunt and kill 
their prey Sy seh) OS ee On er th is) 
Explains why wolves kill Gi 0 1 it 0 ‘| 0 i 
How wolves survive 1 1 3 5 0 0 2 2 
Wolves need to think to survive 0 0 0 0 1 1 0 2 


Se Wolves interact with their 
environment and are dependent 
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interactions. 
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STUDENT QUESTIONNATRE 
Question 5a Continued 
Frequency of Response 
Comments Associated Grade 7 Grade 11 


with Key Ideas AO HO 2 WOTAL AO 20 fF JOTAL 


A Other 


=" 


Informative/educational es ah 
- easy to understand 1 
Interesting/enjoyable/entertaining V2 
Good filming/photography 1 
- filmed in natural surroundings, 
not a zoo 5 
- the scenes 0 
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- the closeness of the wolves 

Everything 

thes realitytorfi their lifestyles clear 
away the myths 

I like wolves 

How free wolves are 

I like animal/wildlife films 

Tests how we listen 

Wolves having dinner were disgusting 

I didn't like the program/nothing/ 
waste of time 

I missed science 

I don't know 

Poorly directed production 
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STUDENT QUESTIONNAIRE 


Question 5b: 


Comments Associated 
with Key Ideas 


le Wolves exhibit major character- 
istics) that. distinguish them 
from other animals but also 
demonstrate minor characteris- 


tics that distinguish them from 


other wolves. 


Lifestyle/behavior of wolves 
Social structure of pack wolf 
- wolves stick together 
— they, run sin packs 
of leader(s) 
- tail of male leader is high 
- dominant leader is male 
- leader and mate eat first 
- only leaders mate (for life) 
The pups 
- newborn pups can't see for a 
few days 


Role 


Similarity 
Similarity 
Wolves are 


to humans 

intelligent 

Wolves are good parents 

Male shows jealousy 

What wolves look and sound like 
Wolves don't hibernate 

Wolves mark their territory 

When they are running in the woods 


2s. Wolves perform fundamental 
processes that sustain and 
perpetuate life. 


Stalking and hunting caribou and 
deer/getting food 

- hunting in a group 

- feeding on deer 

- dead animals 

= pups killing beaver 

- wolves let prey know they are 

there 

- wolves are killers 
Raising/caring of pups 

- mating 

- mating one time of the year 

= baxth of pups 


to other animals e.g. dogs 
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What Two Points Do You Remember Most? 


Frequency of Response 
Grade 7 Grade 11 
TO, By TOTAL AO, TO, By TOTAL 
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STUDENT QUESTIONNAIRE 
Question 5b: What Two Points Do You Remember Most? 


Frequency of Response 


Comments Associated Grade 7 Grade 11 
with Key Ideas AO’ 10° P TOTAE AG’ 26 P TOTAL 
- more than one pup is born at 
a time 0 1 0 1 Ome 0 0 
- pups and mother in den 2, aoe. fe 5 Be) 4a 17 
- pups that get milk first 
survive ou a0 es a 0 ile a6) il 
- mother taking care of pups ip SP! ths es) RAMS GS oe: 
- mother/father supply 
regurgitated food 3 Csaeat 6 ) A 
- mother doesn't leave den to 
get food 1 0 0 1 0 0 0 0 
- other wolves bring food to 
mother el UY ye 0 oF tf 2 
- moving pups from den to den/ 
pups left behind 4 2 10 16 3 8 <4, 10 
- last pup to leave den will 
probably die 0 9 1 1 O70 > 50 2G 
- pups are young for a short 
time ae a eee) 0 i 0 1 
- pups feeding (with leg of an 
animal ) 1 1 ee ak 2 berate 
- pups playing around QO #2 40 42 2 aS OZ 7 
- teaching pups to hunt BPR) eA Gs brs a ees) 
= teaching*spups the rules of 
the pack 0 0 0 0 0 1 i 2 
="Secuveot 5 *pupsesurvive BO ee 8 a, tee rp 
Cleaning/making their den/home _ 3 7 #19 1 4 1 6 
- they return to the same den 
each year uv 8 © @ 0 0 1 1 
Predators kill wolf pups Vo eg ees) 1 2 
Survival of the wolves 1 0 0 1 i! ih i 3 
Da Wolves interact with their 
environment and are dependent on 
its biotic and abiotic 
interactions. 
Wolves’ environment 0 1 0 1 G2 3 
Snow and winter affect wolves 1 1 Shy ae ae 0 !) 
Wolves are functional units of the 
ecosystem ; 0 0 0) 0 1 0 1 Z 
Wolves keep caribou healthy 1 Gg. 90 1 OG 0 #0 
- wolves eat sick animals 0 0 1 I 0 0 0 0 
Wolves are not all bad 0 1 0 1 0 1 0 1 
4. Other. 
Missed science 0 0 1 1 Os 05) 0550 
I don't remember anything bes On 20 1 Oe CSO iO 
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STUDENT QUESTIONNAIRE 


Question 6: 


Comments Associated 
with Key Ideas 


1m Wolves exhibit major character- 
istics that distinguish them 
from other animals, but also 
demonstrate minor characteris- 
tics that distinguish them from 
other wolves. 


SoclaL 


structure/behavioral patterns 


of pack 


Habits 


Wolves 


roles of members of the pack 

live as family unit/help each 
other 

pups 

individuality of wolves 

leader has authority 
- description of leader 
aeresponsibiility of leader 
- male domination 

of wolves 

lifestyle/lifecycle/how they 
live 

instinctive, distinctive 
behavior 

everyday habits of wolves 

how they live in wilderness 

wolves can think 

wolves can communicate 

are like humans 


Shows gentle and vicious sides 


Be Wolves perform fundamental 
processes that sustain and 
perpetuate life. 


Survival of the fittest/learning to 
survive 


competition 


Hunting/need to kill in order to 
survive 


feeding habits/obtaining 
food 


- pups getting beaver 
Reproduction and growth 
- mating 


gestation 


- birth of pups 
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Grade 7 


What Were the Main Ideas in the Program? 


Frequency of Response 
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STUDENT QUESTIONNAIRE 


Question 6 - continued 


Comments Associated 
with Key Ideas 


- caring, raising and growth of 


pups 

-SDEOL@CLiIn?g=pups 

- teaching pups 

- only a few pups survive 
Habitat 

- where they live/living 

conditions 

- making a den 

- move from place to place 
Laws wolves live by 
Adapting to environment 


oy Wolves interact with their 
environment and are dependent 
OUMLESeOLTOCLC and eaDLOLLc 
interactions. 


Interaction with animals and plants 
Balance in nature 
- control of population 
- there are a few wolves 
- wolf population decreasing 
- caribou population decreasing 
Importance of wolves in nature 
- wolves part of food chain 
- wolves eat sick and weak 
caribou 
Environmental conditions affect 
wolves 
- survival in winter and summer 
- natural surroundings of 
wolves 
Problems wolves have 


hy, Other. 


Help us to learn about wolves/make 
people more aware of wolves 

A legend was dismissed - wolves 
don't attack humans 

Wolves are dangerous creatures 

Wildlife 

To see if I can remember 

I can't remember 
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STUDENT QUESTIONNAIRE 
ANALYSIS OF RESPONSES TO QUESTIONS 5a, 5b and 6 
QUESTION 5a What did you like about the program? 
1; As expected, the grade 11 students were more articulate in their 
responses. In addition, they produced a wide variety of responses. 
26 Based on the combined responses of the two grades, the video- 
displayed program was regarded as being informative, educational, 
interesting and enjoyable. 
3 A number of grade 11 and 7 students liked the program because they 
liked the wolves and the description of their life style. 
ite. Grade 11 subjects were also interested in the film because the 
photography and natural surrounding of the wolves impressed them. 
oF Grade 7 students were particularly attracted by the cuteness of the 


wolf pups. 


QUESTION 5b What two points do you remember most? 

i A wide variety of factual information-was produced in response to 
this question. 

oe The primary focus of the students' attention was directed to the 
topics listed below (in descending order of importance); 
aus stalking and hunting caribou and deer, 
bg birth and the raising of pups, and 
ce role of the leader. 

ay Only a few high cognitive level responses were given. Those that 
were, were primarily those that concerned the interaction of the 


wolves to the environment. 


201 


Aeniseothe , se tiqungtatt gated en bebsages asx mabgosg. bayalgetb 3 
‘tseqotae bee xatsomneinh 7 
yen n2yacad mergoig sd badal danebure ¥ bos tt sbang Yo aadaua A ee. 
“ate 21 iss to mpnaainoend itt be wae 2 BRA cs 5A 
oid stunead ait oft .o2 badeowgtat, o@ls ose" eiootdue tt snare 
ws) bedesrqmi guvicw att 20° gitdboox3w? Teruden han ciapaosods. « 
oft Yo saeneduo odd yd badoeteze, givalesizieg s19v ‘pinabuge, t. sbaxd 


7 eanaenaiener 
rT) 


is ig a ca 
of sebodewt ok bsoubosq aa nottemelay teudoad to qistssy. sbiw, A all 
pte an aaah Ag 
st) of baxogreb sis eebhale "ape buge sit to nok scanken. af nal 
“Coonessoqnt Se’ 1th $Qrbiimashi aR) wold botekt aoigo? 
| (asebvhais, uodiiag> geetbunt hme gaisiela 6 
bine cde Yo gaan ais bow Anid cs 
debasl 94 30 slor 2 _ 
ser | 


i> (ae Gers « 


ais, sa 
petongere 


The AO and IO treatments created a larger variety of responses than 
the placebo treatment for the grade 11 subjects. 
All treatments yielded roughly the same variety of responses for 


the grade 7 students. 


QUESTION 6 What were the main ideas in the program? 


i be 


The main ideas of the program were clearly defined by the students 
in both grades. They are written below (in order of descending 
importance): 

ae life style/cycle of wolves, 

b. survival of the fittest, 

ey, hunting and feeding habits, 

d. caring and raising of the young, and 

es mating. 

The students in both grades who received an advance organizer were 
better able to state how wolves interact with the biotic and 
abiotic components. The grade 11 students produced twice as many 
of these kind of responses than either the IO or P group. This 
finding is in agreement with the test scores which demonstrated 
that the advance organizer appeared to foster the development of 
higher concepts. For question 6c, these students indicated that 
the program covered (in order of importance): 

a. balance of nature, 

Des environmental conditions affect wolves, and 


ee interaction with animals and plants. 
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APPENDIX I 


RESPONSES TO TEACHER QUESTIONNAIRE 
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Note: 


RESPONSES TO TEACHER QUESTIONAIRE 


Responses to question 6 are presented after question 8. 


a) How many times has this class seen an 
instructional film or television 
program in this course? ic3 

4-6 

b) How many films or television programs 
do you plan to use in this course? 

4-6 

ne) 

10-12 
more than 12 


a) Did you use this program in 


previous classes? yes 

no 
b) Now that you have seen it, would you 
use it with future classes? yes 

no 


a) Does the program have an instructional 
value? yes 
no 
b) Does the program fit within the 
provincial curriculum guidelines? 


yes 
no 

e) Does the program fit into your course 
outline? yes 
no 


What do you feel were the main concepts 
presented in the program? 


(Note: A selection committee and the 
researcher determined the key ideas presented 
by the video-displayed program. These are 
listed below. The columns to the right 
indicate the portion of teachers who produced 
open-ended responses that were in agreement 
with the key ideas listed.) 


a) Wolves exhibit major characteristics 
that distinguish them from other 
animals but also demonstrate minor 
characteristics that distinguish them 
from other wolves. 


Grade 
7 
(n=7 ) 


Sy ale 
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64.3% 
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RESPONSES TO TEACHER QUESTIONAIRE 
Responses to question 6 are presented after question 8. 


b) Wolves perform fundamental processes 
that sustain and perpetuate life. 

ol Wolves interact with their environment 
and are dependent on its biotic and 
abiotic interactions. 


The concept written below was supplied by one 
teacher. It did not fit within the framework 
of three key ideas presented above. 


d) The wolf is very different from the 
popular myth. 


In general, do you think that written prein- 
structinal strategies would be beneficial for 
a class setting? - yes 

no 


a) If the preinstructional strategies were 
found to improve student learning, would 
you use them? yes 

no 

b) If these strategies were provided with 
each piece of instructional material, 
would you use them? yes 

no 


Do you think that students in your class had 
difficulty in understanding the: 


a) television program? yes 
no 
b) preinstructional strategies? yes 
no 
Ghimtest2 yes 
no 
d) questionnaire? yes 
no 


Grade 
m 
(n=7) 


aiolZ 


42.9% 


85.7% 


100% 
0.0% 


100% 
0.0% 


100% 
0.0% 


0.0% 
100% 
0.0% 
100% 
0.0% 
100% 
0.0% 


Mean 
(n=14) 


64.3% 


64.3% 


100% 
0.0% 


100% 
0.0% 


100% 
0.0% 


0.0% 
100% 
14.3% 
85.7% 
vee! 
92.9% 
0.0% 
100% 


100% 
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TEACHER QUESTIONNAIRE 
ADDITIONAL COMMENTS 

Comments made in response to question 8 of the Teacher Questionnaire. 

Grade 7 Teacher Responses 

Teacher 1: Preinstructional strategies most likely had no effect on 
them. They are used to them, but in a much different manner. 

Teacher 2: If there was any difficulty (in the study materials) it 
would be in receiving the preinstructional materials and not being 
entirely sure of what was expected of them as this was a fairly 
novel experience. 

Grade 11 Teacher Responses 

Teacher 3: Time is a major factor in the application of these 
strategies. There is not enough classroom time to use them. 

Teacher 4: Students were confused about why they were reading the 
preinstructional strategy sheets, not the content therein. 

Teacher 5: No, (the students understood the television program), but I 
use "Death of a Legend" which is longer and better in terms of 
information covered. (Note: "Death of a Legend" is a 58 minute 
film produced by the National Film Board of Canada. It covers not 
only the ecology of wolves, but also emphasizes man's fear of the 
animal, man's cruelty to wolves and the need to conserve the wolf 
population. ) 

Teacher 6: I think all items were all simple enough for grade 11 


students. 
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TEACHER QUESTIONNAIRE 


6. For the grade level that you teach, 


which ability level(s) of 


students would benefit most from the use of: 


Grade 7 Response Frequencies 


Advance organizer (AO): 
Instructional objectives (10): 


Placebo (P): 


Grade 11 Response Frequencies 


Advance organizer (AO): 


Instructional objectives (10): 


Placebo (P): 


low 5 


low 1 


ikowy 3 


low 0 


low 3 


low 0 


Ability 
average 
average 


average 


Ability 
average 
average 


average 


ae ee 
high 3 


high 2 


high 3 
highs 


high 1 
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